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The Next Slump 


During the slump we were in the habit of 
giving advice in this column as to the steps to be 
taken to cope with the boom which we could see 
appoaching. We referred to the provision of 
labour, the reorganisation of the foundry, dealt 
with extensions and their meaning, and now we 
believe the time is ripe to think about the days 
when the pressure of business ceases. The first 
thing to establish is the point at which pro- 
duction no longer yields a profit, and the lower 
that figure can be set the more stable will be 
the organisation. The next factor is to ensure 
that price cutting is eliminated, and the present 
moment is propitious for bringing about this 
desirable condition. Efforts should be made to 
gain as many customers as possible, and the 
danger of one big customer, especially if it be 
the Government, is too well known to require 
elaboration. In this search for additional clients, 
a real attempt should be made to gain overseas 
customers, as their cycle of trade is not 
necessarily contemporaneous with our own, and 
orders can be had from this source when the 
domestic market is slack. Another factor to 
examine is the elasticity of the plant ordered. 
Special duty machinery sounds very attractive 
with a full order book on the desk, but in every 
case it should be examined from the general 
purpose point of view. Fortunately foundry 
equipment up to now has not been too specia- 
lised, and even mechanised plants can be 
adapted for a variety of products. Extensions 
to buildings to our mind should be avoided if 
possible, as rents, rates and taxes, have to be 
paid on them for evermore. It is better to ex- 
plore every avenue for getting increased produc- 
tion from existing floor space. A_ careful 
observation should be made of new developments, 
and plans should be prepared for taking up new 
lines. To exemplify what we mean we would 
counsel the emulation of one of the largest 
dominion steelworks, which invariably has a 
minimum of six engineers travelling the world 
over to see trends in manufactures of ‘various 


kinds. Such matters as road studs, electric signs, 
shop window fittings, hotel equipment, all come 
within the survey of these representatives as 
well: as the larger questions of engineering prv- 
ductions and new processes. At the moment 
everything should be done by manufacturers, 
with the co-operation of their staff, to ensure 
that when the next slump does arrive that there 
are no more industrially derelict areas. These 
are a natural phenomenon, and can be corre- 
lated with the loss of arable land by weather 
conditions, but longsighted action can minimise 
the worst effects in both cases. The African 
Colonies are, we hope, to benefit from the 
disasters which have overtaken the Middle West 
of the United States of America. 


Scrap 


The seriousness of the situation with respect 
to the supply of iron and steel is shown by the 
new reductions in the duty on iron and steel 
goods, including castings weighing over 7 lbs, 
other than gutters, domestic tanks and cisterns. 
Furthermore on July 2 the British Iron and 
Steel Federation inaugurated a scheme aiming 
at tapping hidden resources of iron and _ steel 
scrap. Now there must be many thousands of 
tons of scrap material lying about homes, in- 
stitutions, estates, farms, factories, workshops 
and so on. Normally its value scarcely pays 
for its removal in the small and mixed quan- 
tities in which it occurs—in fact we personally 
had to pay for the removal of a gas oven. 
Since the war scrap has been a vital and in- 
creasing factor in iron and steel production. 
Our industrial processes are attuned to its use, 
and our whole equilibrium requires it. It is 
understood that the whole question is being 
dealt with through the National Federation of 
Scrap Merchants, who have the best available 
organisation for collecting and distributing it. 
One city salvage department alone already 
collects five or six thousand tons annually. We 
think that an appeal to the country to aid this 
great industry will not fall on deaf ears, but its 
success clearly depends upon organised means of 
collection. We do not think people, however 
prepared to sell scrap, will be able to arrange 
to deposit it at a collecting centre. We do not 
think they will expect to get a lot for it, for 
people will appreciate that in material of such a 
low market value, cartage charges may well 
absorb much of its worth, but they will 
probably be glad to get rid of all of it. The 
growing use of alloys in cast iron and steel 
suggests that some means whereby material can 
be roughly sorted according to composition or 
analysed after melting, would enhance its value 
and enable it to be directed into the most suit- 
able consuming channels. On the scrap problem 
those who most understand the demand for and 
value of scrap, foundries, engineering works 
and steelworks themselves, probably need no 
stimulus to find all that they have. Local 
authorities might be persuaded to dig up many 
miles of tram rails on suspended systems as a 
public duty, and householders invited to have 
one of those glorious spring-cleans which would 
clear out everything not actually useful or orna- 
mental. Now is the time for hoarders to dis- 
gorge, and save the situation. 
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Annual Cricket Match 


INSTITUTE OF BRITISH FOUNDRYMEN v. BRITISH 
WORKS MANAGEMENT ASSOCIATION 


This year the teams had the privilege of using 
the Garrison Cricket Ground of the Whittington 
Barracks, near Lichfield. Amongst early arrivals 
were Mr. Farmer, the chairman of the Midland 
Branch of the B.W.M.A., and no less than five 
Past-Presidents of the I.B.F., Mr. F. J. Cooke, 
Mr. A. Harley, Mr. V. Stobie, Mr. R. Stubbs 
and Mr. J. E. Hurst. During practice Arnold 
Tipper received a nasty blow over his left eye, 
and as a result was unable to take part in the 
game. 

Jack Gardom, who captained the W.M.A., won 
the toss and decided to bat first. J. Mason and 
D. Doherty opened the innings, and were quite 
undaunted by the bowling, the latter being dis- 
missed by a catch by Holt off a ball from Cooper 
after making 6 runs. Then G. Dolman, who 
came in next, knocked up a very useful 69 runs 
before he was stumped by T. F. Cooke. After 
an hour’s play the scoreboard registered 100 runs 
for one wicket. One by one, members of. the 
B.W.M. team strolled on to the pitch, calmly 
knocked up useful scores and strolled off again. 
The youngest member of the I.B.F. team, Dal- 
ton Hurst, came on to bowl, and, despite his 
size, he seemed to be doing just as well as the 
older members of the team. A cheer went up 
when G. Diver was caught out by Cooke off a 
ball from Jimmy Hirst’s progeny. When Jack 
Gardom left the pavilion, he was given a good 
round of cheering, and, despite the hectic 
attack of Holt, the I.B.F. captain, survived, 
and after scoring 13 runs he declared, the 
‘* workers ’’ having scored 265 runs for seven. 

Tea was served in the pavilion, and exactly 
118 people participated. 

T. R. Shotton and T. W. Cooper opened the 
batting for the I.B.F., and Jack Gardom 
soon justified his title of ‘‘ demon bowler,” 
for, not content with knocking down the middle 
stump, he broke the bails with an express. The 
first three batsmen were dismissed for only 3 
runs. T. O. Hitchcock was the hero of the 
team, for he made the top score of 21 for the 
I.B.F. before he was bowled |.b.w. by Denham. 
N. Carter was unfortunately run out after scor- 
ing 7. T. Bell scored 12 before he was also out 
L.b.w. to Denham. Young Dalton Hurst de- 
lighted the spectators by scoring 5 runs. The 
captain was the ninth in, and, having survived 
a fast one from Jack Gardom, maintained last 
year’s tradition. The foundrymen, despite an 
appeal against the bad light, were dismissed 
for 53 runs after an enjoyable match, and con- 
gratulations are due to works managers on 
their splendid play. 

Mrs. Bigg, the wife of the President of the 
1.B.F., presented the trophy to Jack Gardom, 
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the captain of the winning team. It may be 
remembered that the trophy is a very original 
one, being a gargoyle off the old Lichfield Cathe- 
dral, presented last year by Alderman Bridge- 
man. The Lichfield Bridgeman trophy was won 
last year by the I.B.F., and while at the head 
offices, Roy Stubbs transformed it so that now 
the gargoyle rests on a solid base and carries an 
inscription plate on the front. Mrs. Bigg made 
a charming little speech, to which the winning 
captain replied. Each member of the winning 
team then received a packet of cigarettes, and 
the foundrymen were consoled with a lollipop. 

Mr. Farmer then called for an appreciation 
of the work of all those who had helped with 
the organisation of this very enjoyable after- 
noon, especially Mr. J. E. Hurst, whom we may 
call the pioneer of this friendly match. 

The day ended with an enjoyable dinner at 
the George Hotel, Lichfield. A second presen- 
tation was made by Gardom to Holt, the 
captain of the I.B.F. team, of a large rubber 
duck. Lennox Holt, undaunted, made a fitting 
reply, in which he remarked that the supposed 
duck was actually a Toucan. 


SCORES SHEET. 


B.W.M.A. (MIDLAND BRANCH). LB.F. 
J. Mason, b. Holt .. .. 36) T. R. Shotton, b. Gardom.. 0 
D. Doherty, ¢c. Holt, b. T. W. Cooper, b. Evans 1 
Cooper .. ae oe 6 | T. F. Cooke, b. Gardom .. 2 
G. Dolman, st. Cooke, b. T. O. Hitchcock, 1.b.w., b. 
Brown .. 69 Denham 
F. B. Evans, st. Cooke, b. A. G. Robiette, b. Gardom 0 
Miles .. .. N. Carter, run out 
A. Aldridge, b. Bell 0 | J. Bell, 1.b.w., b. Denham 12 
G. Diver, c. Cooke, b. Hurst 22 | D. Hurst, b. Doherty a 5 
A. Sadler, not out .. .. L. Holt, c. & b. Aldridge .. 
H. Denham, |.b.w., b. Cooper 5 | G. W. Brown, not out 3 
J. Gardom, not out .. 13] R. Miles, b. Doherty, c. 
D. Lythell and I. Clarke Mason .. ‘3 co © 
did not bat Byes ‘> ‘ 2 
Total (7 wkts.) -. 265] 
Bowling Analysis : 
Bowling Analysis : w. 
or w. | ¢ yardom 3 5 3 
Cooper -- 14 92 2 | Evans &§ 4 1 
Shotton 5 24 O | Denham 
Hitchcox 2 11 O Lythell © 
Brown $23 1 Aldridge | 
Holt 9 39 1 | Doherty -13 4 2 
Bell 2161 
Hurst 2% 1 | Umpires : W. Todd. 
Miles. 3 16 ay Dr. Froggatt. 


Whessoe Foundry & Engineering Company 


Announcing at the annual meeting of the Whessoe 
Foundry & Engineering Company, Limited, that the 
committee of the Stock Exchange had granted per- 
mission for recording dealings in the shares in the 
daily supplementary list, the chairman pointed out 
that the company was formed in 1920, and that, 
including the dividend now recommended, during the 
17 years since then, it had paid dividends totalling 
206 per cent., which represented an average of 12 
per cent. per annum, less tax. For the last five 
years the average was 8} per cent. During those 
years the works had been remodelled on modern 
lines and considerably extended, and valuable plant 
had been added for new classes of work. 
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Random Shots 


More than one member of the British party to 
the Paris conference has returned looking fagged 
out and suffering from a relaxed throat. It is 
easily understood how one gets that “ all-in” 
feeling after a week in Paris, chasing round the 
Exhibition, the Louvre, motor-car works and the 
like; getting up early in the morning to attend 
technical sessions and working until the early 
hours of the morning. The congressists certainly 
had the sympathy of those who stayed behind in 
peaceful England attending to their quiet( >) 
foundry business. But the relaxed throat? One 
wonders whether that is a result of trying to 
make themselves heard above the noise of Paris, 
which seems to get worse and worse, or whether 
it is a result of drinking out of a damp glass so 
many times a day? 

* * * 

The holiday season has already begun, if one 
can judge by the number of failures one has 
when trying to get business friends on the 
‘phone. So here’s wishing them good golfing--a 
sport so engrossing that it is a pity that business 
interferes with it. Foundry men should make 
good golfers. Their language is already nicely 
tuned in, so to speak, and they are used to 
sand-slinging and grappling with the iron. 

* * * 


The Romans, by the way, were supposed to 
have played a game something like golf. It has 
been said, too, that some Englishmen still play 
it. The Romans never got as far as St. Andrew’s, 
and that is why the Scottish people play real 
golf. * * * 


It is reported, incidentally, that a player on the 
Harrogate course a week or two ago holed out in 
one at 10 p.m. This might or might not have 
been a Midsummer Night’s Dream, but it cer- 
tainly was Love’s Labour Lost, as at that time 
of night he surely could not have been sur- 
rounded by a group of admiring friends. 

* 


Saying of the week. Sir Thomas Beecham: 
‘“ Now that the opera season is over I intend to 
go shooting. Shooting anyone who mentions 
music.’’ <A bitter pill, indeed, for some absent- 
minded admirer to swallow. 

* * * 


Seen in a shop window. ‘‘ Summer sale. 
Drastic reductions in all ladies’ clothing.” 
Shades of Victoria Regina! What will they do 
next ? * * * 

The announcement of the new emergency dial- 
ling number, ‘‘ 999,’’ was apparently greeted in 
the House with laughter loud and long. ‘‘ Say 
99 ”’ is an age old joke against the family doctor, 
but one suspects that such ribald merriment was 
connected rather with the old ‘“‘ No. 9’ jokes of 
army days. The permitted emergencies are fire, 
police, or ambulance, and foundrymen are 
requested not to use it when ringing up scrap 


iron merchants. 


Snaps taken by Dr. A. B. 


Everest during the recent Paris International Foundry Congress 
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Wear Tests on 
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Ferrous Alloys’ 


By OWEN W. ELLIS,t M.Sc. (Birmingham), M.I.Mech.E. 


Introduction 

About two years ago, at the Convention of 
the American Foundrymen’s Association in 
Toronto, Canada, the author, in collaboration 
with his colleagues, Mr. J. R. Gorpont and 
Dr. G. S. Farngam,§ presented a Paper on the 
wear resistance of white cast iron. The tests 
described in that Paper were carried out in end- 
discharge porcelain jars (8.75 in. dia. and 
9.60 in. high), which in the individual tests 
were charged with either nine cylinders (j in. 
high and #? in. dia.) or nine sand-cast balls 
(3 in. dia.), together with 4 lbs. of silicon 
carbide and 1} lbs. of water. The jars, loaded 
and sealed, were rotated at 60 r.p.m. in a 
motor-driven mill of standard design. The cylin- 
ders, or balls, were weighed individually at the 
beginning and end of each of 10 runs of 160,000 
revs. each. At the end of each run the per- 
centage losses in weight of the balls were cal- 
culated. The Paper contained curves showing 
the losses in weight (with time) of various cast 
irons, as well as tables giving the losses in 
weight of a number of alloys in mgrms. per sq. 
em. of original surface (‘‘ wear numbers ’’) at 
the end of 800,000 and 1,600,000 revs. 

Among the conclusions reached by the author 
and his collaborators were the following :— 


(1) Given a suitable abrading medium, the 
ball mill can be used to measure the wear re- 
sistance of white cast irons. 

(2) The higher the carbon content of white 
cast iron, the less consistent (under the con- 
ditions described) are the results of wear tests 
on cast balls made from these alloys. 

(3) The higher the carbon content of white 
cast iron, other things being equal, the lower 
is its wear resistance under the conditions 
described. 

(4) Variations in manganese up to about 1 
per cent. have practically no effect on the 
wear resistance of white cast iron, nor does 
the addition of this element (up to 6 per 
cent.) improve white cast iron containing lede- 
burite. 


Effect of Carbon on Resistance to Wear 
of lron-Carbon Alloys 

Perhaps the most interesting of these conclu- 
sions is the third. It was thought important 
enough to warrant further experiment, and two 
series of tests were made with 1 in. dia. sand- 
cast balls. Two balls of each alloy (Table I) 
were tested in silicon carbide (}-in. grain) in 
substantially the way already described. The 
results of the tests are given in Table I. 


I.—Wear Numbers for Iron-Carbon (1} per 
cent. Si) in Silicon Carbide 


C. Si. Mn. Relative loss 

Per cent. Per cent. Per cent. of weight. 
0.98 1.21 1.04 100.6 
1.41 1.22 1.07 100.0 
1.92 1.26 1.09 103.2 
2.58 1.41 1.01 110.3* 
2.97 1.27 1.01 124.9* 

* Mottled. 


It was believed that full confirmation of the 
previous results had been obtained. However, 
macroscopic examination of the balls made from 
the 2.58 and 2.97 per cent. carbon melts showed 
them to be mottled, and therefore unsatisfac- 


* Paper read before the Thirty-Fourth Annual Conference of the 
oe of British Foundrymen held in Derby from June 8 to 

+ Director, Department of Engineering and Metallurgy, Ontario 
Research Foundation, Toronto, Canada. 

} Metallurgist, Research Department, The International Nickel 
Company of Canada, Limited, Copper Cliff, Ont., Canada. 

§ Metallurgical Engineer, De ment of Mines and Resources, 
Ottawa, Canad 


tory for demonstrating that the wear resistance 
of white cast iron decreased with rising carbon 
content. A new series with lower silicon was 
made, and the analyses of these alloys, also 
cast as l-in. dia. balls, are given in Table II, 
together with their relative losses of weight after 
test in silicon carbide. 


TaBLe II.—Wear Numbers for Iron-Carbon Alloys 


(} per cent. Si) in Silicon Carbide. 
, Si. Mn. Relative loss 
Per cent. Per cent. Per cent. of weight. 
0.95 0.72 1.05 102 
1.43 0.79 1.07 100 
2.02 0.75 1.15 101 
2.41 0.72 1.20 104 
2.95 0.80 1.05 111 


Wear Tests on Alloy Steels and Irons 
in Silicon Carbide 
These results fully confirm the view that 
(under the test conditions described) the wear 


Mr. O. W. Extis, M.Sc., M.I.Mecu.E. 


resistance of white cast iron decreases as the 
carbon rises. Also, the impression is created 
that the wear resistance of steel falls with de- 
crease of carbon. In short, maximum resist- 
ance to wear in silicon carbide obtains in alloys 
on the borderline between steel and white cast 
iron—alloys having a structure corresponding to 
that of the 1.7 per cent. carbon alloy of the pure 
iron/iron carbide system. 

Since the Paper referred to was published, 
much more work has been carried out under the 
same test conditions. The results have shown 
that many alloys of low Brinell hardness number 
resisted abrasion as well as, and often better 
than, alloys of high Brinell hardness number. 
Many pearlitic alloys have been found superior 
to martensitic alloys, and many austenitic 
superior to pearlitic. The outstanding feature of 
the tests as a whole has been the marked 
superiority of the alloys containing chromium. 
In this connection, figures in Table III, chosen at 
random from many, emphasise the points thus 
far brought out. 


Continuous Mill for Testing the Resistance 
of Balls to Abrasion 
While the tests in porcelain jars were being 
nade, results were diacussed from time to time m 
with interested persons, among whom was Prof. 


H. E. T. Haultain, head of the Department of 
Mining Engineering at the University of 
Toronto. He brought to the author’s attention 
a continuous mill of his own design, employed in 
his department to test the grindability of ores. 
This mill could be readily adapted to wear- 
resistance tests on alloys in the form of balls, and 
after preliminary tests had been carried out 
with the mill as it then was, the necessary minor 
changes (which require no description here) were 
made in its design. 

Fig. 1 shows the continuous mill, with avcces- 
sories, in its latest form. The mineral used as 
the medium of abrasion is fed into the hopper 
seen at the upper right-hand corner of the illus- 
tration, whence it flows on to the continuous 
rubber belt which moves beneath. Means are 
provided both for ensuring and for regulating 
the flow of mineral from the hopper to the belt. 

From the belt the stream of mineral falls into 
a smaller hopper which is connected to a tube 
extending into the mill. In this tube a rotating 
cast-steel screw carries the mineral forward into 
the mill. The screw is cast with a hole running 
axially throughout its length. Through this hole 
there extends into the mill a small copper tube 
by means of which water is supplied during test 
in quantities which may be varied at will. The 
mill itself is rubber-lined and is rotated at from 
30 to G0 r.p.m. by means of two shafts supported 
on suitable bearings, and connected by belting. 
The mill is divided into two parts:—(l) A 
front part, consisting of a single casting (lined 
with rubber), and (2) a back part, consisting of 


Taste IIIl.—Wear Numbers for Chromium Steels in 
Silicon Carbide. 


Cc. Si. Mn Cr. Relative 
Per Per Per Per loss of 
cent. cent. cent. cent. | weight. 
Group 1| 2.02 15 | 1.15 _ 100 
1.18 1.11 1.01 2.15 99 
0.73 1.24 0.87 4.89 69 
0.45 1.18 0.94 10.20 36 
0.22 1.15 0.90 15.15 45 
Group 2} 2.02 0.75 1.15 _— 100 
1.18 1.11 1.01 2.15 101 
1.05 1.25 0.91 4.94 96 
1.02 1.18 0.90 9.83 68 
0.96 1.18 0.98 13.96 61 


a circular plate (also lined with rubber) firmly 
attached to the front part by means of bolts to 
which nuts are fitted. The ground material 
leaves the mill through a central hole in the 
front part of the mill. This hole is approximately 
1} in. dia., and is fitted with a screen to pre- 
vent the balls from leaving the mill. The sludge 
is caught in a galvanised iron shute which con- 
veys it to buckets in which it is removed as 
desired. Means are provided for automatically 
shutting off the mill if any part of it fails, but 
troubles have been encountered despite these 
automatic devices. Experience has made it clear 
that for continuous operation it is necessary to 
sieve most minerals so as to eliminate particles 
smaller than about 40 mesh. 


Tests in the Continuous Mill with 
Kirkland Lake Ore 


In the first tests carried out in the continuous 
mill, primary bowl sands* from Lake Shore 
Mines, Limited, were used as the abrading 
medium. ‘These sands, which gave but little 
trouble in the mill despite their wide range of 
particle size, varied in this respect within the 
limits shown in Table IV. 


* The primary bow] sands used as the medium of abrasion in these 
tests represent the coarse discharge of a classifier after the first 
ball mill. Practical experience shows that this material iy ——_ 
what tougher than the original ore. The ore was ground in 
mills at the mine, and was then classified, so that the — Sah mest, 
product of the ball mills was removed. 

A partial analysis of one sample of these sands is as follows :— 
Insoluble, 83.2 per cent. ; lime, 3.62 per cent.; magnesia, 1.85 per 
cent. yrite, 1.92 per cent. ; “and loss on ignition, 5.65 oe cent. 
A cosngiate analysis of the ore of which these sands were a re 
sentative sample follows :—Silica, 50.55 per cent.; alumina, 13. 
per cent.; sodium and potassium oxides, 10. 10’ per cent. ; 
on ignition, 6.50 per cent. ; lime, 4.60 cent. ; iron, 4.25 per cent., 
2.90 per cent. ; sulphur, cent. ; carbon, 0.09 per 

; molybdenite, 0.08 44 cent. 0.02 per cent. ; tellurium; 
02 per cent. ; copper, 0. O1 per cent. ; ‘and gold, 0.59 oz. per ton. 
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In passing, it is interesting to note that from 
83 to 89 per cent. of the sludge leaving the mill 
was —200 mesh, and that less than 3 per cent. 
was over 60 mesh. 

At the time of starting these tests it was de- 
cided to run the mill continuously for a week at 
a time, weighing the balls before and after each 
week’s run. This procedure, once adopted, was 
used throughout the entire series of tests with 
the sands. However, owing to difficulties met 
with in running the mill, the same weight of 
sands did not pass through the mill each week. 


-TaBLe IV.—Particle Size of Concentrates Used in Tests 


in Continuous Mill. 


Particle size. Per cent. 
+ 60 45-60 
60 to 80 10-15 
80 to 100 94-104 
100 to 150 Up to 10 
150 to 200 14-94 
— 200 114-173 


In later experiments, the amount of mineral 
treated has been made the criterion of the 
length of the run. Generally speaking, 500 Ibs. 
of mineral have been fed to the mill during each 
run. The ratio of water to sands was kept at 
30 per cent. throughout the test. 

In Table V are quoted the analyses of the 
alloys used in making the balls. In all cases 
the content of sulphur and of phosphorus re- 
spectively was less than 0.04 per cent. The 
balls, suitably marked, were tested and weighed 


TaBLE V.—Chemical Analyses of Alloys Used in-Making 
Balls for Wear Test in Sands. 


C. Si. Mn. Cr. Ni. Mo. 
ae. Per | Per | Per | Per | Per | Per 
* | cent. | cent. | cent. | cent. | cent. | cent. 
Ni-Hard 2.72 | 1.21 | 0.43 | 1.58 | 4.62 
A-16 1.24 | 1.24 | 1.14 | 2.05 | 3.94 
A-17 1.02 | 1.32 | 1.08 | 3.08 | 5.95 
A-14 1.00 | 1.28 | 0.98 | 3.18 
A-8 1.56 | 1.31 | 1.01 2.89 
A-13 2.20 | 2.33 | 1.08 | 8.15 
A-15 1.43 | 1.29 | 0.98 | 1.12 | 2.04 
A-ll1 1.58 | 1.36 | 5.85 
A-12 1.39 | 1.17 | 1.03 | 1.06 
A-19 0.62 | 1.47 | 5.84 
A-10 1.57 | 1.30 | 4.02 
A-22 1.51 | 1.27 | 1.24 1.20 
A-18 0.68 | 1.50 | 3.67 
A-25 0.82 | 5.48 | 1.16 
A-23 1.24 | 3.64 | 1.23 
A-24 1.03 | 4.50 | 1.18 
A-4 2.58 | 1.41 | 1.01 
A-21 1.48 | 1.44 | 1.25 0.67 
A-7 1.47 | 1.28 | 0.96 1.97 
A-9 1.55 | 1.36 | 2.14 
A-3 1.92 | 1.26 | 1.09 
A-6 1.53 | 1.36 | 0.95 0.99 
A-20 1.47 | 1.40 | 1.32 0.36 
A-1l 0.98 | 1.21 | 1.04 
A-2 1.41 | 1.22 | 1.07 
A-27 1.26 | 0.44 114.83 
A-5 2.97 | 1.27 | 1.01 
A-36 1.82 | 5.05 | 0.96 | 2.68 
A-38 0.42 | 4.89 | 0.94 | 2.59 
A-35 1.12 | 5.24] 1.05 | 2.62 
A-43 2.95 | 0.80 | 1.05 
A-42 2.41 | 0.72 | 1.20 
A-39 0.95 | 0.72 | 1.05 
A-41 2.02 | 0.75 | 1.15 
A-40 1.43 | 0.79 | 1.07 
A-50 1.02 | 1.18 | 0.90 | 9.83 
A-51 0.96 | 1.18 | 0.98 {13.96 
0.45 | 1.18 | 0.94 {10.20 
A-46 0.73 | 1.24 | 0.87 | 4.89 
A-49 1.05 | 1.25 | 0.91 | 4.94 
A-48 0.22 | 1.15 | 0.90 {15.15 


in groups of 10. The number of balls in the 
mill during each run varied slightly, as is shown 
in Table VI. 

The weight of balls undergoing test also varied 
from run to run, as might be expected. In 
Table VII are given the results of the experi- 
ments with the sands on a series of sand-cast 
balls, 1 in. dia., of various compositions, and 
l-in. dia. balls of other materials supplied to 
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the author through the courtesy of persons in- 
terested in his tests. The Stellite balls were 
supplied by Dr. C. W. Drury, of the Deloro 
Smelting & Refining Company, Limited, Toronto, 
Ontario. The forged steel balls were supplied 
by Mr. J. B. Carswell, of Burlington Steel Com- 
pany, Limited, Hamilton, Ontario. The copper 
balls were cast at the Foundation, and the glass 
balls were purchased locally. The methods of 


Fie. 1.—Continvovus Mitt For TESTING 


THE RESISTANCE OF BALLS’ TO 


ABRASION, 


manufacture of these alloys were generally simi- 
lar to those described in the author’s previous 
Paper. 

In Table VII are quoted, for the alloys listed 
in Table V, the total losses of weight in mgrms. 
per sq. cm. of original surface of ball (surface 
of ball at commencement of the first run). So 
that these results may be comparable with others 
to be given later, the weight of sands treated 
during each run is quoted at the heads of the 
columns. A very rough idea of the effect of 
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Loss in Weight (mgrms. per sq. cm.) 


Weight of sand milled (lbs.). 


Fie. 2.—Loss 1n WEIGHT oF Various MATERIALS 
RELATED TO THE WEIGHT OF SAND MILLED. 


varying the amount of sands treated can be had 
by comparing the losses in weight from run to 
run. The mill was not rotated at the same rate 
in all the experiments covered by Table VII; 
in the first ten runs the rate of rotation was 
30 r.p.m., whereas in the last two it was 
60 r.p.m. 


Comments on Results of Tests in Kirkland 
Lake Ore 
From these results four sets have been chosen 
for graphical representation in Fig. 2, where 
the four curves refer to Stellite, Ni-Hard, alloy 
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A-17, and alloy A-11, respectively. Vertical lines 
have been drawn to indicate certain stages in 
this prolonged test, which were felt to be of 
importance. For example, during the first four 
runs the feed of sands was fairly constant, 
during the next four it was changed, during the 
next two it was changed again, and during the 
last two the speed of the mill was increased. 

It is surprising that, despite these changes 
in feed and speed, the relative losses in weight 
(as opposed to the total losses in weight) of the 
balls used in the test remained as constant as 
they did. The relative losses of weight (Stellite 


Tas.Le VI.—Numbers of Balls Tested in Continuous Mill, 
Number of balls in mill. 


Run number. 


320 
300 
290 
310 
310 
310 
310 
310 
310 
10 310 
ll 310 
12 310 


= 100) of the alloys listed in Table V are quoted 
in Table VIII. 

From these results (Table VIII) have been 
taken at random for graphical representation 
(Fig. 3), those referring to Ni-Hard, to alloy 
A-17, to alloy A-1l, and to the heat-treated 
forged steel balls. The relative losses in weight 
of these alloys during each of the twelve runs 
are plotted in Fig. 3, together with the average 
relative loss in weight per run. In this connec- 
tion, it will be noted that for the heat-treated 
iorged steel balls the maximum variation from 
the average relative loss of weight (approxi- 
mately 193) did not exceed 15—or a little less 
than 8 per cent. This variation from the aver- 
age, which is high compared with most of the 
others, is considered remarkably small for experi- 
ments of this type. 

The order of wear of the first five alloys in 
Tables VII and VIII was the same throughout 
the entire test. There was little to choose be- 
tween the next eight alloys, which constantly 
jockeyed for position. At the end of the test 
the difference in weight between the best and the 
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Fie. 3.—Loss 1n Weicut or Various 
MatTeriAts For Eacu Roun. 


worst of this group of eight was about 6} per 
cent. only. 

Alloys A-43 to A-40 (Table VII) merit 
special attention. These were the iron-carbon 
alloys of which balls were tested in silicon 
carbide (see Table II). When these alloys are 
tabulated according to the relative wear in the 
sands, they reverse their order in Table II, as is 
shown in Table IX, where the relative losses in 
weight of the balls, in both sands and silicon 
carbide, are compared. 

Of the straight carbon alloys referred to in 
Table IX, the 3 per cent. white cast iron is by 
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far the best. It is also superior to the 2 and 
3 per cent. chromium steels, alloys A-14 and A-13 
(see the smaller values quoted in the last four 
columns of Table VII). 


Tests in Porcelain Jars with Sands, Granite 
and Silica as Abrasives 


The foregoing results were so surprising when 
compared with those of the tests in silicon car- 
bide that it was decided to find in what order 


Taste VII.—Loss in Weight in Mgrms. per Sq. 


as guides to the behaviour of alloys in larger 
mills. 

These tests also show that the relative losses 
of weight of these alloys in granite and silica 
lie in the same order as those in silicon carbide. 
In this connection it may be well to point out 
that the order of wear of these alleys, when 
tested in silica in the porcelain jars, was the 
same as their order when tested in silica in the 
continuous mill, as is indicated in the following 


Cm. of Alloys Tested in a Continuous Mill using 


Lake Shore Concentrate as Abrading Medium. 


Run No-|  / 2 3 6 7 70 “ 42 
Toms. Win Or 
prom 522 | 675 | | 1367 | 1769 | 2467 | 2544| 2904 | 5369 | 3877 | 4577 | 4779 
(Ace Runs) 
Wr. Or 
465 | |/475 | 1075 
(Laer Foun 
AuorNo.| Lossin Wensnt Ma. PER So Cm Surrace or Bais (Tota. oF 1/0 Baus) 
70 755 797 sor | | 406 470 ie 
Awa 232 249 | 43 
A-7 467 23 362 4735 547 
7 237 | 3550 397 
A-20 473 3/0 364 4/. 4668 
Az 94 777 247 3735 420 
A-27 oF 745 277 
AS / 492 265 407 
Force STEEL 409 2/0 
CopPER 
Geass 
A-35 6+ ioe 377 1-565 4 505 — 
45 6s 134 id 
66 145 
42 
= 
A40 - =. a 2s | 
47 gO 
=== = 
A-49 755 7 
alloys 48-40 (Table VIL) would stand when tested section. This serves, again, to support the view 


in the porcelain jars, but with (1) sands, (2) 
granite, and (3) silica, in place of silicon carbide. 
The results of these tests are shown in Table X. 

These tests demonstrate the important fact 
that the order of wear of these alloys, when 
tested in sands in porcelain jars, is the same 
as their order when tested in sands in the con- 
tinuous mill. The chances are good, therefore, 
that tests in porcelain jars are likely to serve 


expressed in the last sentence of the previous 
paragraph. 


Tests in Continuous Mill with Silica 
The question naturally arose whether, if silica, 
for example, were substituted for sands in the 
continuous mill, the 3 per cent. carbon alloy, 
A-43, would stand first in order or last (as it 
did in the tests referred to in Tables II and X). 


When so tested, the alloys again reversed their 
erder from that in which they stood after test- 
ing in sands (see Table XI). 


The Abrading Medium and its Effect on the 
Resistance of Alloys to Abrasion 

Tt now became clear that the abrading medium 
was a factor of outstanding importance in deter- 
mining the relative value of balls to be used 
in ball mills. Tests were therefore started in 
the continuous mill with (1) silica, (2) feldspar, 
(3) marble, and (4) tale. For these tests new 
balls were cast in series, as follows:—(a) Five 
straight carbon alloys; (b) five 24 per cent. 
chromium alloys; (c) five 74 per cent. chromium 
alloys; (d) five 15 per cent. chromium alloys; 
(e) five 2} per cent. nickel alloys. The carbon 
contents of the five alloys in each group varied 
from about 1 per cent. to about 3 per cent. 
The chemical analyses of these alloys are given 
in Table XII. 

The results of these later tests are set out 
in Table XIII. Under each of the headings in 
this table—-silica, feldspar, marble, and tale-— 
are arranged four columns. In these are given, 
fer ten balls of each alloy :— 

(1) The losses of weight which occurred dur- 
ing each of two successive runs. 

(2) The sums of the losses of weight which 
occurred during these runs. 

(3) The relative losses of weight which 
occurred during these runs. 
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Fic. 4..-Metnop oF IDENTIFICATION. 


During each run, 500 lbs. of mineral were 
passed continuously through the mill. The ratio 
of water to mineral in the feed was approxi- 
mately 30 per cent. in all cases. The mill was 
retated at 60 r.p.m. throughout the tests. 

Before testing, the balls (in small groups) 
were treated in silicon carbide in the porcelain 
jars, and, except those balls tested in talc, were 
given a preliminary run in the mill, during which 
500 lbs. of mineral were passed through con- 
tinuously. The objects of these preliminary runs 
were to clean the balls and to remove the sharp 
edges of the identification marks. ‘Thus was 
eliminated to a large extent, if not entirely, one 
cause of variation in the results of the tests 
in the continuous mill—particularly on the more 
brittle alloys. The startling inconsistencies in 
the results obtained in run 1 with tale were 
undoubtedly due to the removal of comparatively 
large chips from the edges of the identification 
marks, which were cut in all the balls by narrow 
emery wheels. To obviate the inconsistencies 
resulting from this method of marking, the author 
proposes te cast the balls for future tests with 
a small hole through the centre, into which can 
be inserted a length of wire suitably marked for 
purposes of identification, as shown in Fig. 4. 

Comments on the Results of Tests in Silica, 

Feldspar, Marble and Talc 

The wear numbers in Table XIII demonstrate, 

in the first place, the differences in the abrasive 
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effects of the various 
tests. Consider, for example, one of the less 
brittle alloys—B-2, a straight carbon steel con- 


minerals used in these 


taining about 14 per cent. of carbon. In silica 
(1,000 Ibs.) this alloy lost 147 mgrms. per aq. 
cm. during the second run, and 143 mgrms. per 
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high side, as the balls had not been properly 
before test. The same general effects 
are observed in all the alloys. 

In the second place, the wear numbers in 
Table XIII bring out an important point which 
none of the previous tests has elucidated, 


Tasve VIII.-—Relative Loss in Weight of Alloys Tested in Continuous Mill and Using Lake Shore Concentrates 
as Abrading Medium. 


Run No. ..| 1 2 3 4 5 6 7 | 8 9 10 11 12 
| 
Total wt. of | 
mineral 
(in Ibs.) | 
fed to mill| 322 | 675 | 1,021 | 1,369 | 1,769 | 2,169 | 2,544! 2,904 | 3,369 | 3,899 | 4,379 | 4,779 
Alloy No. Relative Loss in Weight, Taking Stellite as Standard. 
Stellite ..| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 
Ni-Hard ..| 126 | 125 | 125 | 125 | 126 | 126 | 125 | 123 | 126 | 128 | 128 | 130 
A-16 136 | 140 | 141 | 142 | 145 | 145 | 145 | 145 | 146 | 146 | 148 | 150 
A-17 142 | 149 | 150 | 151 | 153 | 154 | 154 | 154 | 154 | 154 | 156 | 158 
A-14 161 | 166 | 161 | 159 | 159 | 159 | 168 | 160 | 162 | 163 | 164 | 164 
A-8 167 | 168 | 161 | 162 | 162 | 163 | 163 | 166 | 169 | 171 | 172 | 173 


A-13 170 173 167 165 164 
A-15 172 174 168 168 167 
A-ll 177 181 173 173 171 
A-12 185 185 177 175 174 
A-10 191 201 185 182 179 
A-22 191 197 179 175 174 
Heat- 


treated 

forged ; 

steel 207 206 193 190 188 
A-7 212 208 195 193 191 
A-9 214 212 192 190 184 
A-6 216 214 201 197 196 


A-20 217 215 199 194 192 


164 163 165 168 170 170 171 
168 165 168 171 172 173 174 
169 167 171 174 177 177 177 
174 161 165 168 171 172 173 
177 175 178 181 183 183 182 
172 168 171 174 173 176 176 


187 184 188 191 194 194 194 
191 189 193 196 199 199 199 
183 181 184 189 191 192 192 
196 195 194 198 201 201 202 
190 187 189 192 193 193 192 


sq. em. during the third run (the first run was 
the preliminary one, and is not referred to in 
Table XIII). The loss of weight during both 
runs was 290 mgrms. per sq. cm. In feldspar 
(1,000 Ibs.) the corresponding loss of weight was 
11.4 per cent. greater. In grinding 1,000 Ibs. 


TaBLE 1X.—Comparison of Wear Numbers Obtained in 
Silicon Carbide and in Sands. 


Cc Si. Mn. Relative loss of weight. 

Per Per per 
cent. cent. cent. SiC.* Sands. 
0.95 0.72 1.05 -102 123 
1.43 0.79 1.07 100 120 
2.02 0.75 1.15 101 119 
2.41 0.72 1.20 104 | 117 
2.95 0.80 1.05 lll 100 


(The alloy showing the least wear has been taken as 
the standard—100— in each case.) 


* Taken from Table II. 


TasBLe X.—Wear Numbers of Alloys Tested in Sands, 
Granite and Silica (Porcelain Jars). 


Alloy C. Relative loss of weight. 
number. | Per cent. Sands. | Granite. Silica. 
A-39 0.95 100.0 100.0 100.0 
A-~40 1.43 95.4 107.8 106.4 
A-41 2.02 91.4 120.6 118.2 
A-42 2.41 91.2 138.6 133 .6 
A-43 2.95 87.4 167.2 155.0 


TaBLeE XI.—Wear Numbers of Alloys Tested in Silica in 
the Continuous Mill.* 


Alloy Cc. Relative loss of weight. 
number. Per cent. Silica. 

A-39 0.95 102.4 

A-40 1.43 100.0 

A441 2.02 107.9 

A-42 2.41 111.4 

A-43 2.95 116.5 


* All the balls tested—310 in number—in run 12 
(Table VII) were run in this test. 


of marble, the same alloy lost 72 mgrms. per sq. 
em.—only one-quarter of its loss in grinding 
the same weight of silica. In tale this alloy 
lost 118 mgrms. per sq. cm. during runs 1 and 2; 
this wear number—118—is probably well on the 


namely, the marked differences in the relative 
losses of weight of the alloys in different 
minerals. 

A study of the results of the tests in silica 
shows that in this relatively hard mineral* the 
wear numbers of the alloys (B-1 = 100) vary be- 
tween 96 and 130 only. 

In feldspar the spread of relative wear 
(B-1 = 100) extends from 44 to 131, while in 
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author may be able to give the results of runs 2 
and 3 in talc, instead of those of runs 1 and 2. 
If run 2 for tale be considered alone, the relative 
wears of the alloys vary from 49 (B-26) to 147 
(B-5). Alloy B-11 is not considered here, be- 


TaBLeE XII.—Analyses of Alloys Used in Tests (sce 
Results in Table XIII) with Silica, Feldspar, Marble 
and Talc. 


Alloy C. Si. Mn. Ni. Cr. 
num- Per Per Per Per Per 
ber. cent. cent. cent. cent. cent. 
B-1l 0.93 0.62 1.10 
B-2 1.48 0.60 1.14 _— — 
B-3 1.89 0.80 0.88 
B-4 2.48 0.81 0.95 — 
B-5 3.10 0.81 1.06 a — 
B-1l| 0.97 0.80 0.98 2.50 — 
B-12 1.43 0.77 1.00 2.60 —- 
B-13 1.95 0.77 0.91 2.55 — 
B-14 2.45 0.79 1.01 2.52 —_ 
B-15 3.77 0.75 1.06 2.58 —- 
B-16 1.01 1.29 0.92 — 2.42 
B-17| 1.47 1.50 0.94 = 2.59 
B-18| 1.97 1.47 0.92 2.54 
B-19| 2.47 1.49 0.99 = 2.46 
B-20| 3.02 1.32 0.76 — 2.54 
B-21 1.00 1.22 0.90 -- 7.67 
B-22 1.43 1.26 0.91 — 8.05 
B-23 2.17 2.17 1.03 — 7.41 
B-24| 2.63 1.38 0.92 7.56 
B-25| 2.98 1.33 0.98 a 7.52 
B-26 1.07 1.29 1.00 —- 15.2 
B-27 1.56 1.30 1.08 — 14.8 
B-28 2.05 1,32 0.95 — 15.1 
B-29 2.58 1.30 0.94 —_ 14.9 
B-30| 2.98 1.50 0.95 —_ 15.2 


cause its wear number for run 2 (75 mgrms./ 
sq. cm.) seems erroneous. 

These tests show that, while in the grinding 
of marble, for example, steel has an undoubted 
advantage over white iron, in the grinding of 
silica this advantage, though maintained, is 
much less significant. The results of the tests 


TaBLe XIIIl.—Wear Numbers (Relative Losses in Weight) of Alloys Tested in Continuous Mill with Various Abrasives. 


| Silica. | Feldspar. Marble. Tale. 
| Rela Rela- Rela- Rela- 
Alloy | Lossof Weight | | Loss of Weight | | Loss of Weight | | Loss of Weight | five 
Number. | (mgrms. per sq. cm.). of | (mgrms. per sq. cm.). of (mgrms. per sq. cm.). of (mgrms. per sq. cm.). of 
| W' ght W’ ght W’ ght W’ ght 
Run | Run | Runs} Runs} Run} Run | Runs| Runs| Run | Ru Runs | Runs | Run Run | Runs | Runs 
| 2. 3. 2+3. | 2+3 3. 2+3. | 2+3. 2. 3. 2+3. | 2+3 a. 2. 1+2. | 142. 
Bl 141 161 302 100 168 141 309 100 32 33 65 100 50 43 93 100 
B2 147 143 290 96 179 144 323 105 35 37 72 ll 82 36 118 127 
B3 162 | 173 335 lll 206 148 354 115 47 45 92 142 86 60 146 157 


Bll | 173 | 183 | 356 | 118 | 184 | 125 | 309 
B12 | 151 | 174 | 325 | 108 | 147 | 117 | 264 
B13 | 150 | 177 | 327 | 108 | 163 | 123 | 286 
B14 | 168 | 191 | 359 | 119 | 1890 | 125 | 305 
B15 | 173 | 197 | 370 | 123 | 160 | 160 | 320 


100 34 35 69 106 88 75 163 175 
85 32 32 64 98 81 4l 122 131 
93 39 37 76 117 87 48 135 145 
99 38 4l 79 122 97 52 149 160 


B16 =| 138 | 162 | 300 99 | 138 | 120 | 258 
Bl7 | 145 1165 | 310 | 103 | 152 | 123 | 275 
| 153 
B19 =|: 164 | 185 | 349 | 116 | 159 | 144 | 303 
B20 178 


B22 | (135 
B23 146 | 
B24 | 157 | 177 | 334 | 111 | 152 | 124 | 276 
B25 | 169 | 188 | 357 | 118 | 165 | 139 | 304 


| 

B21 152 | 161 313 104 109 52 161 
| 
| 


= 
es 


B26 153 | 170 | 323 107 84 53 137 
B27 159 | 177 336 lll 97 52 149 
B28 165 | 185 350 116 110 60 170 
B29 | 159 178 | 337 112 124 74 198 
B30 =|: 165 =| 182 347 115 152 126 - | 278 


marble, a still softer material, the spread ex- 
tends from 32 to 188. 

It would be inopportune at present to base 
conclusions on the results of the tests in talc. 
The tests are being continued, and possibly be- 
fore this Paper appears in its final form, the 


* The approximate numbers (on Moh’s scale) of the minerals used 
ot y= tests are as follows :—Silica, 7; feldspar, 6; marble, 3; 
and talc, 1. 


on the high-chromium alloys are particularly 
enlightening. There seems no justification what- 
ever for using high-priced chromium alloys in 
the manufacture of balls for grinding highly 
siliceous minerals. On the other hand, the use 
of, say, B-16 in the treatment of materials con- 
taining large proportions of feldspar or marble 
might be quite economical. 
(Concluded on page 29.) 
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in Great Britain’ 


By A. B. EVEREST, Ph.D., B.Sc. 


Introduction 

Among the metallurgical developments of the 
past twenty years one of the most interesting is 
that of the austenitic cast irons. These alloys 
are produced generally by the addition of sub- 
stantial proportions of nickel, together with such 
other elements as copper, manganese and 
chromium to a suitable cast-iron base. ‘ Ni- 
Resist ’’ is a typical member of this group; it 
was produced in the first place by the addition 
of the nickel-copper alloy ‘‘ Monel ”’ to cast iron 
and generally contains also small proportions of 
chromium. It is already well known in France 
and in fact wherever engineering practice is 
established, but it was felt that it would be of 
value and interest to review in this Paper the 
present position of the development of ‘ Ni- 
Resist ’’? in Great Britain, and especially to give 
some details of a few of its more outstanding 
applications in British engineering practice. 


The Production of “ Ni-Resist” in Great Britain 
The composition usually adopted for ‘‘ Ni- 


Resist ’’ in Great Britain is as follows:—T.C, 


Fic. 1.—‘* Ni-Resist’’ Drain PIPING IN THE 


PANY’S RESEARCH AND DEVELOPMENT DEPART MENT’S 


BIRMINGHAM. 


2.8 to 3.1; Si, 1.5 to 2.0; Mn, 0.7 to 1.2; 8, 
0.12 max.; P, 0.3 max.; Ni, 14.0 to 16.0; Cu, 6.0 
to 8.0, and Cr 2.0 to 6.0 per cent. For certain 
special applications where the presence of copper 
is considered undesirable this element is omitted 
and the nickel increased to 20 or 22 per cent. 

‘“ Ni-Resist ’’ is usually produced in Great 
Britain by mixing a suitable pig-iron or scrap 
with the necessary alloy additions. For con- 
venience the latter are generally in the form of a 
specially prepared alloy pig known as N.C.C. 
(nickel-copper-chromium) pig. Alternatively 
scrap Monel or even virgin metals are used for 
the addition. Melting is carried out in crucibles, 
air furnaces or rotary furnaces, the latter 
generally being of the oil-fired type. For special 
applications, notably in the case of automobile 
cylinder liners as referred to later, small electric 
furnaces have been installed in two or three 
foundries and are in regular use. For large 
castings cupola melting is employed, and is 
found to give satisfactory results when proper 


* A Paper presented to the Paris Intcrnational Foundry 
Congress held from June 17 to 24. 
¢ The Mond Nickel Company, Limited, London, 


control is exercised and when a _ sufficient 
quantity of metal can be handled to avoid the 
obvious difficulty of dilution and contamination 
by other metal in the cupola. In some cases 
where this trouble of contamination has arisen 
it has been overcome by melting the alloy addi- 
tion or the N.C.C. pig separately in a crucible, 
and subsequently adding it in the molten condi- 
tion to the ladle of iron tapped from the cupola. 

In some of these methods difficulty may be 
experienced in holding the carbon at a suffi- 
ciently high level, and it has been found neces- 
sary to resort to the use of high carbon pig- 
iron in order to avoid this trouble. 

‘* Ni-Resist ’’ is generally cast in dry or green 
sand moulds adopting normal brass foundry 
practice with regard to such details as pattern 
shrinkage and the dimensioning and placing of 
runners and risers. It is also cast successfully 
by the centrifugal method for such parts as 
cylinder liners and similar simple castings. 

‘* Ni-Resist ’? when properly made is readily 
machinable, and shows good mechanical pro- 
perties, a tensile strength of 13 to 15 tons per 


Nicke, Com- 
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sq. in. being normal. The metal is tough, as 
shown for example by tests in the repeated 
impact machine, and it also shows a measure of 
ductility, giving an elongation of some 2 or 3 
per cent. in the tensile test. 

Heat-treatment consisting of annealing at a 
temperature of about 900 deg. C. for a short time 
is sometimes adopted in order to break down 
excess carbides which may result from chill in 
thin sections or from a high chromium content. 
Such heat-treatment frequently confers a degree 
of malleability. It is also used to improve the 
machinability of some of the special higher 
chromium heat resisting grades of ‘‘ Ni-Resist.’’ 


The Properties of “ Ni-Resist” 


The applications of ‘‘ Ni-Resist’’ in British 
engineering practice depend on the following out- 
standing properties of the metal :— 


(1) It possesses a marked degree of resist- 
ance to corrosion. 


(2) It shows a good resistance to erosion and 
at the same time to abrasive wear. 


Fig. 2.—One oF THE Four Pumps at THE Kina Georce V GRAVING 
Dock at SouTHAMPTON. 
ING 5 FT. DIA., WEIGHING 35 cwrT. 


(3) It is resistant to growth and oxidation 
at high temperature. 

(4) It is non-magnetic. 

(5) It has a high electrical resistance. 

(6) It has a high coefficient of thermal 
expansion. 


Some of the more interesting applications of 
‘‘ Ni-Resist ’’ in Great Britain are considered 
below under these different headings. 


Corrosion Resistance 

Undoubtedly the most important property of 
‘“‘ Ni-Resist ’’ is its resistance to many types of 
corrosive attack. In this connection it is, for 
example, some 500 times better than plain cust 
iron in contact with weak sulphuric acid, whilst 
it again shows a very good resistance to attack 
by weak hydrochloric acid, this being especially 
important in view of the shortage of materials, 
which show a useful resistance to attack by this 
particular reagent. In addition ‘‘ Ni-Resist ’’ is 
very resistant to attack by caustic alkalies and 
to many organic acids, salts and industrial 
fluids. Space does not allow of a detailed dis- 
cussion of the resistance of ‘‘ Ni-Resist ’’ to these 
various corrosives, and undoubtedly its good pro- 
perties have already led to many applications 
for it in the chemical industries on the Con- 
tinent. In Great Britain ‘‘ Ni-Resist ’’ has been 
used extensively in the chemical and process 


[By courtesy of Gwynn’s Pumps, Limite, Lonton. 


Tue 1s Aa ‘‘ N1i-Resist’’ Cast- 


industries for pipes, valves, fittings, pumps, filter 
plates and meter parts. 

Fig. 1 shows ‘‘ Ni-Resist ’’ piping in the base- 
ment of an industrial research laboratory. Acids 
and other corrosive agents which find their way 
into the waste pipes are liable to cause rapid 
failure in cast iron, whilst earthenware is not 
suitable for the longer lengths of pipe necessary 
for suspension from the ceiling as shown. ‘ Ni- 
Resist’? in this case has offered an excellent 
solution of the problem. 

In the textile industry ‘ Ni-Resist ”’ castings 
are used as ends fitted to wooden rollers in dye 
vats. A degree of malleability is necessary in 
these castings in order that the tangs may be 
bent. Prior to the introduction of ‘‘ Ni-Resist,’’ 
brass had been used, but owing to copper 
contamination was found unsuitable. “ Ni- 
Resist ’’ combined the necessary corrosion resist- 
ance with the properties required in fitting the 
roller ends as indicated. 


Other applications of special interest have been 
found in the paper industry, in the construction 
of pumps for handhng paper stock and for the 
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various liquors used. Another application of 
some interest is in connection with meters for 
use in handling petroleum products where 
corrosive attack was experienced. ‘‘ Ni-Resist ”’ 
is also used for filter plates, pots and many other 
parts in soap works. 


Erosion Resistance 


‘rosion resistance is in many cases associated 
with corrosion resistance, and ‘“‘ Ni-Resist’”’ is 
finding a number of applications where a com- 
bination of these first two properties is required. 
The most interesting application in this connec- 
tion is in pumps used in handling sea or esturine 
water or in the chemical industries where 
corrosive liquids containing solids in suspension 
have to be handled. 

On account of its good resistance to this 
combination of effects ‘‘ Ni-Resist’’ has been 
found in Great Britain particularly useful for 
pumps in dock and _ harbours. ‘** Ni-Resist ”’ 
offers superior life to plain cast iron for the 
impeller castings, whilst its use minimises trouble 


[By courtesy of George Driver & Son, Limited. 


Fig. 3.—AvutoMatic WEIGHING MACHINE FOR 
HANDLING Dry CHEMICALS. NI- 
Resist ’’ IS USED FOR THE Hoppers AND 
SHUTES. 


with electrolytic action, which is liable to arise 
where brass or bronze is used for the impellers 
in cast-iron casings. The first important pump- 
ing installation employing ‘‘ Ni-Resist’’ is 
located in the George V Graving Dock at 
Southampton. The impeller for each of the four 
pumps used is a casting weighing 35 cwts. and is 
over 5 ft. in diameter. ‘* Ni-Resist ’’ was 
adopted for the impellers and the eye rings of 
the pumps, whilst cast-iron casings were em- 
ployed. Fig. 2 gives a view inside the pump 
house of the George V Dock and shows one of 
the four main pumps. ‘‘ Ni-Resist ’’ was also 
used for the impellers of the many smaller pumps 
used for drainage and other auxiliary purposes. 

As a result of the successful experience gained 
with the ‘‘ Ni-Resist ’’ impellers in the George V 
Dock, a similar type of construction has been 
employed for the complete pumping equipment 
used in the new train ferry dock at Dover. 
‘* Ni-Resist ’? has also now been used, replacing 
cast iron, in the renewal of at least four other 
pumps in the older dry docks at Southampton. 

In addition ‘‘ Ni-Resist’’ is being used in a 
number of other pumping installations in con- 
nection especially with power station equipment 
situated on river estuaries where the water is 
frequently a mixture of fresh and sea water and, 
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in addition, nearly always contains appreciable 
quantities of industrial effluent of a more or less 
corrosive nature. From the success. gained 
during the last two or three years in Great 
Britain with pumps of this type, it would 
appear certain that there is a promising future 
in this country for ‘‘ Ni-Resist’’’ for pumps in 
similar situations. 


“ Ni-Resist”” Automobile Cylinder Liners 

A development of ‘‘ Ni-Resist ’’ of outstanding 
interest at the present time is in its use for 
automobile cylinder liners. Work carried out in 
recent years by The Institution of Automobile 
Engineers, among other bodies, has now estab- 
lished beyond any doubt that corrosion plays an 
important part in cylinder wear, particularly in 
those cases where cold engine conditions are 
likely to prevail, as in commercial vehicles, 
doctors’ cars, and in other automobiles which 
for the greater part are engaged on short runs 
with appreciable waiting time between such 
runs. Following the realisation that corrosion 
played such an important part in cylinder wear, 
attention was given in Great Britain to the use 
of ‘‘ Ni-Resist ’’ for cylinder liners, and after a 
successful technique for producing the liners 
centrifugally had been established, a number of 
service trials were carried out. The results of 
one such trial are given in Fig. 4, which shows 
a comparison of the life obtained initially with 
plain cast iron and subsequently on the four 
bores of the engine in a commercial vehicle 
when alternate bores were fitted with hardened 
and tempered cylinder liners and with ‘‘ Ni- 
Resist.’’ The ultimate figures obtained after a 
test covering 22,500 miles, all in short journeys, 
are given in Table I. The figures correspond to 
the number of miles run for each one thousandth 
of an inch diametrical wear and show beyond 
any question the superiority of ‘‘ Ni-Resist ”’ 
under these service conditions. 


TaBLE I.—Relative Life of Plain and Alloy Cast-Iron 


Liners. 
Plain Hardened and Ni-Resist 
iron. tempered liners. liners. 
250 1,185 2,140 | 4,000 4,740 


Further tests have covered the conditions met 
in a hot engine, that is to say, an engine 
engaged on long runs without intermediate stops, 
and even in this case ‘‘ Ni-Resist ’’ was found 
to give the best life of the various materials 
available. Table II gives some indication of the 
present position with regard to cylinder wear in 
Great Britain, and shows the relative life avail- 
able with the different cylinder materials under 
the different types of engine conditions. 


TABLE II.—Relative Life of Cylinder Materials. 


Hot Cold 
engine. engine. 
Predominant nature of wear Abrasive | Corrosive 
Cast-iron cylinder block 6 15 4 
Cast-iron liner .. 20 6 
Nickel cast-iron block or liner 25 10 
Heat-treated nickel cast-iron 
liner... 40 15 
5 per cent. nicke! liner as cast 100 30 
Austenitic liner (‘* Ni-resist’’) ..| (100) 100 


Note.—Hot engine conditions—Continuous service 
and long runs. 

Cold engine conditions.—Stopping and starting engine 
and short runs. 


It should be understood that this Table merely 
represents an attempt to compare quantita- 
tively the relative lengths of service life to be 
expected from the cylinder materials shown. The 
figures are based on average results obtained 
from a number of sources, the best in each case 
being represented by 100. It will be appreciated 
that such figures must be accepted with reserve 
since the actual wear experienced in any set of 
conditions will depend not only on materials but 
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also on design, quality of lubricating oil, method 
and sufficiency of lubrication and, of course, 
upon the important personal element represented 
by the driver of the vehicle. 

Following on these tests ‘‘ Ni-Resist ’’ cylinder 
liners have now been extensively adopted for 
commercial vehicle service, especially where cold 
engine conditions prevail. They are adopted, 
for example, in lorries or tractors for use in 
railway goods yards or for railway delivery vans, 
whilst other applications have been established in 
petrol delivery wagons visiting service stations, 
also in laundry and tradesmen’s vans. In most 
of these cases it should be mentioned that ‘ Ni- 
Resist ’? piston rings are used in conjunction 
with the austenitic cast-iron liners. 

Whilst it is now well established that corrosion 
plays a vital part in cylinder wear, and for this 
reason ‘‘ Ni-Resist ’’ is effective in giving im- 
proved life, it must always be remembered that 
at the same time the corrosive wear is associated 
with abrasive wear as normally met under con- 


00 


[By courtesy of British Piston Ring Company, 
Limited, Coventry. 
Fig. 4.—Renative Rates of Wear IN PLAIN 
Iron, HARDENED AND TEMPERED Cast IRON 
AND IN AvsSTENITIC Cast Iron Na- 
Restst ’’) WHEN USED FOR CYLINDER BoreEs 
IN A Heavy-Duty Lorry. 


[By courtesy of Leylan1 Motors, Limited. 
Fig. 5.—Avtomosite Diese, ENGINE 
MANIFOLD. 


ditions of rubbing friction. The results obtained 
to date confirm that the resistance to abrasion 
shown by ‘‘ Ni-Resist ’’ is good and its success 
for cylinder liners depends on the combination of 
corrosion resistance and abrasive wear which it 
offers. 

For certain applications, as for example in 
pump impellers handling sandy water, the 
abrasive wear resistance of ‘‘ Ni-Resist ’’? can be 
improved, at perhaps some sacrifice of its 
corrosion resistance, by using slightly lower 
alloy contents than normally employed, as a 
result of which the metal tends to revert to the 
martensitic condition, particularly under con- 
ditions such as light impact, which are conducive 
to surface work hardening. 

It is likely also that the good heat resistance 
of ‘‘ Ni-Resist ’’ as referred to below also plays 
a part in the long life given by the cylinder 
[ners in service. 

Heat Resistance 

Ni-Resist ’’ is stable under heat and shows 
little tendency to growth and oxidation under 
conditions where ordinary cast iron fails. In 
addition recent research work carried out at 
The National Physical Laboratory* has estab- 


* «The Behaviour of Five Cast Irons in Relation to Creep and 
Growth at Elevated Temperatures,” Tapsell, Becker and Conway, 
Journal] of the Iron and Steel Institute, No. 1, 1936, p. 103. 
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lished that ‘‘ Ni-Resist’’ has a quite useful 
creep strength at temperatures up to 538 deg. C. 

On account of these good properties at elevated 
temperatures ‘‘ Ni-Resist ’’ has been adopted for 
a number of furnace castings, particularly in 
connection with electric muffle type furnaces with 
moving hearths. For example, ‘ Ni-Resist ’’ is 
used in these furnaces for the rollers carrying 
the hearth and for skids and other parts exposed 
to the furnace temperatures. It has also been 
used for firebars, clinker dams and other furnace 
castings in boiler construction. It is also used 
for boxes, pots, etc., in the metallurgical and 
chemical industries where a relatively long life 
need not be catered for and the true heat resist- 
ing alloys of the nickel-chromium types are not 
essential. 

An interesting application of ‘‘ Ni-Resist ’’ on 
account of its heat resistance is illustrated in 
Fig. 5, which shows the exhaust manifold for a 
Diesel engine as used on a road transport vehicle. 
In this particular application the high tempera- 
ture of the exhaust led to premature oxidation 
and growth in the ordinary cast iron previously 
used. ** Ni-Resist ’’ has proved effective in 
eliminating this trouble. 


Non-Magnetic Quality 

In many castings in the electrical industry, as 
for example alternator end frames and plates, 
switch gear covers and so on, a combination of 
non-magnetic properties together with a high 
electrical resistance is required. In Great 
Britain ‘‘ Ni-Resist ’’ has been found particu- 
larly suitable for meeting these conditions, more 
especially since it can be readily cast into the 
very thin sections often involved in such castings. 
In the past the non-magnetic type of iron pro- 
duced by combinations of nickel and manganese 
has been widely adopted. ‘‘ Ni-Resist,’”’ how- 
ever, has the advantage over such combinations 
of a better corrosion resistance where such is 
required. 

It is interesting to note that some three or 
five years ago in Great Britain the tendency was 
for non-magnetic cast iron to be displaced by 
aluminium alloys. The tendency now, however, 
is in the reverse direction, and the austenitic 
cast irons are being increasingly used in the 
electrical industries, since in the first place their 
higher electrical resistance leads to lower eddy 
current losses and interference with metering and 
other instruments. A point of further interest, 
however, is that it is realised that the low melt- 
ing point of the aluminium alloys sometimes leads 
to danger in case of fire owing to the collapse 
of switch gear structures and possible release of 
oil. 

High Electrical Resistance 

The high electrical resistance of ‘‘ Ni-Resist ”’ 
is perhaps most important when taken in con- 
junction with its non-magnetic quality for switch 
gear and other applications in the electrical 
industries as mentioned above. The austenitic 
irons have, however, been used to some extent in 
Great Britain for resistance grids, especially in 
electrical traction, although the tendency now is 
perhaps for such grids to be built up using the 
nickel-chromium heat resisting type of alloy. 


High Expansion 


The coefficient of expansion of ‘‘ Ni-Resist ’’ is 
approximately 50 per cent. greater than that of 
plain cast iron. Although in some respects this 
high expansion may be a disadvantage, there are 
many occasions in which it has proved of value. 
These applications are mostly associated with the 
pperation of iron castings in conjunction with 
aluminium alloys, which possess about the same 
coefficient of expansion as the austenitic iron. 
For instance, in certain types of automobile 
engine incorporating dry liners fitted in an 
aluminium alloy cylinder block the high expan- 
sion of ‘‘ Ni-Resist’’ is an advantage in 
eliminating trouble which would arise due to the 
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dissimilar expansion between ordinary cast iron 
liners and the aluminium alloy. 

A particularly interesting application of ‘‘ Ni- 
Resist ’’ in this connection is in piston ring 
inserts. In such cases attempts have been made 
to minimise automobile cylinder wear by cutting 
out ring groove wear as is sometimes experienced 
in the conventional forms of aluminium pistons, 
particularly in those operating in Diesel engines. 
The function of the ‘‘ Ni-Resist’’ ring groove 
insert will be quite readily appreciated, and 
in practice it has been found that the similarity 
in expansion characteristics between the ‘ Ni- 
Resist ’’ and aluminium is effective in maintain- 
ing a sound and complete union between the two. 
In automobile engines using ‘‘ Ni-Resist ’’ liners 
and with ring groove inserts as shown, it is 
frequently the practice in Great Britain to 
employ also ‘‘ Ni-Resist’’ for the piston rings 
themselves, and satisfactory results have been 
obtained from this type of construction. 


Conclusion 


It is quite impossible in the space of a short 
Paper to deal in detail with the varied applica- 
tions of ‘‘ Ni-Resist ’’ in engineering practice as 
found in any one country to-day. It is, how- 
ever, hoped that the examples of the application 
of ‘“‘ Ni-Resist’’ in Great Britain given above 
will prove of interest and perhaps suggest fresh 
directions in which this useful class of material 
may be employed to solve further problems in 
modern engineering practice. 


Wear Tests on Ferrous Alloys 
(Concluded from page 26.) 


The remarkably low relative losses of weight 
of alloys B-26 and B-27, in both feldspar and 
marble, merit attention. These alloys are essen- 
tially cast irons—not cast steels. Therefore, 
since alloys containing eutectic wear more 
rapidly than those free from eutectic (see next 
paragraph), it seems not improbable that a re- 
duction of carbon to, say, 0.5 per cent. would 
give to 15 per cent. chromium alloys still greater 
resistance to abrasion in feldspar, marble, and, 
possibly, tale, than B-26 and B-27. Whether 
such low-carbon stainless steels would be of com- 
mercial value in the grinding of these minerals 
could be determined only by actual test. 

In the third place, the wear numbers given 
in Table XIII confirm the impression created by 
the results of all the previous tests (with the 
exception of those in sands), namely, that the 
higher the carbon content of white cast iron, the 
lower is its resistance to abrasion. It would seem 
that the resistance of white cast iron to abrasion 
is lowered as the amount of eutectic in its struc- 
ture increases. ‘This appears to be true what- 
ever type of alloy and whatever medium of 
abrasion are considered. ‘ 

Of the straight carbon alloys and the 24 per 
cent. nickel alloys it can be said that in general 
the borderline alloys (those corresponding in 
microstructure to the 1.7 per cent. carbon alloy 
of the pure iron/iron carbide system) resist 
abrasion better than those of lower or higher 
carbon content. Of the other alloys it can he 
said that the lower their carbon content, the 
greater is their resistance to wear. 


Concluding Remarks 

Numerous anomalies in these tests have yet to 
be explained. It is clear that mineralogical 
hardness per se is not the only property which 
affects the wear of alloys of different types. 
Why, if such hardness were an important factor, 
should the relative loss of weight of alloy B-26, 
for example, be 107 in silica and 44 in feldspar, 
where silica and feldspar differ so little in 
mineralogical hardness? Why, also, should the 
relative abrasive effects of marble (Moh’s hard- 
ness, 3) and of tale (Moh’s hardness, 1) on the 
low-carbon, high-chromium alloys, B-26 and 
B-27, be so similar? 


The crystal structures of 


these and other minerals must, of course, be 
considered in any discussion of their abrasive 
effects. It is probable that in its influence upon 
the wear of metals and alloys in mills, the 
arrangement of the atoms on the crystal lattices 
is as significant as the mineralogical hardness of 
abrasive materials. The energy absorbed iu 
grinding a substance of high mineralogical hard- 
ness, but with gliding planes along which slip 
can readily proceed, may quite well be less than 
that absorbed in the grinding of a substance 
of low mineralogical hardness, but with a crystal 
structure more resistant to fracture by cleavage. 
At the moment, the relationship between crystal 
structure and abrasive effect cannot be defined. 

The acidity or alkalinity of the solution in the 
mill, produced either by treating the water before 
admitting it to the mill or by reaction between 
neutral water and the mineral being ground, is 
a factor which cannot be overlooked when con- 
sidering the results of wear tests in mills of all 
types. Except in certain tests now being made 
in end-discharge porcelain jars with silicon 
carbide as the medium of abrasion, the author 
has thus far left out of consideration the effects 
of the py, of the solution in the mill upon the 
wear numbers of the alloys under test. In all 
instances save the exceptions mentioned, un- 
treated Toronto tap water (p,;,, 7.5) has been 
used, and up to the present the p, of the sludge 
leaving the mill has not been measured at all. 
Here is a wide field awaiting exploration. For 
example, the question might well be asked 
whether the traces of potassium cyanide, which 
were present in the sands used in the tests the 
results of which are collated in Tables VII and 
VIII, determined the order of wear of the 
straight-carbon alloys. As will be remembered, 
in these tests alone were the high-carbon alloys 
shown to be superior to the low-carbon in their 
resistance to abrasion. 

Many other factors, affecting by their varia- 
tion the outcome of tests in small mills, cannot 
be referred to here. Nor at the present time 
does the author claim that the results of these 
small-mill tests can be used to predict accurately 
the performance of alloys (as balls) in large mills 
-——though a few commercial tests encourage him 
to hope that results of tests in small mills may 
serve as a rough guide to procedure on a larger 
scale. 
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ACCORDING TO A semi-official announcement from 
General Franco’s headquarters, no difficulties will 
be raised regarding the export of iron ore from any 
of the Basque mines to Great Britain. 
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Remelting Aluminium in the Foundry’ 
By H. ROHRIG 


[GERMAN EXCHANGE PapER.] 


Metals are valuable materials, and aluminium, 
which can only be converted into the metallic 
state at the expenditure of considerable quanti- 
ties of electrical energy, is indubitably one of the 
most valuable metals employed in industry. The 
remelting of aluminium therefore signifies the 
preservation of values, and this object will be 
accomplished more completely the more the losses 
are reduced in quantity and the better the 
quality of the original metal can be preserved 
or restored. 

The principal objects to be achieved in remelt- 
ing are accordingly :-—(1) Preventing loss of sub- 
stance; and (2) preserving or restoring the 
quality. Before proceeding to discuss the factors 
which are materially responsible for attaining 
these objects, some of the features wherein 
aluminium and its alloys differ from the heavy 
metals with regard to remelting will be con- 
sidered. 

Whenever any of the heavy metals that are of 
importance in foundry practice have been ren- 
dered unfit for normal remelting by impurities 
or by additions made for alloying purposes, they 
can be refined by reducing processes to give a 
metal of restored value. At some moment, there- 
fore, they disappear from the scrap-metal 
market. In the case of aluminium, such a pcs: 
sibility does not exist if one excepts the method, 
so far only considered theoretically, of recon- 
verting this metal into virgin metal by electro- 
lytic refining, employing the Hoopes process. 
In the case of this light metal, therefore, the 
supply of scrap metal must necessarily increase 
as the production of new metal increases. Thus, 
in the United States of America, where the col- 
lection and remelting of scrap aluminium would 
appear to be organised better than in any other 
country, the proportion of remelted aluminium 
during the last few years has been 46 per cent. 
of the total production. 


New Difficulties 

A factor which is also characteristic of the 
light metals concerns the variability of the com- 
position of the scrap metal. During the first 
decades of the use of aluminium, the scrap meta] 
substantially contained as alloying components 
either copper or zinc, or both these heavy metals 
together. Iron also occurred as an impurity, 
this being partly due to the application of in- 
appropriate remelting conditions. With the ex- 
tended use of Silumin or Alpax, silicon appeared 
in addition to copper and zinc. Foil constituted 
an important source of lead and zinc as impuri- 
ties in scrap aluminium, since aluminium foil 
mixed with tin or lead foil is often melted. 
Nickel appeared in the remelted aluminium 
alloys, particularly after the introduction of Y- 
alloy and the RR-alloys, and magnesium is be- 
coming increasingly noticeable as an impurity of 
scrap aluminium now that alloys of the type of 
Magnalium and Birmabright have gained im- 
portance. This development has occurred in the 
space of a few decades and is still continuing. 
An example of this is the scrap with an oxide 
film produced anodically. The rapid development 
of new types of alloys thus produces fluctuations 
in the nature of the scrap metal, while a further 
consequence is ‘that the scrap metal alloys often 
do not correspond, even fundamentally, in their 
composition with the new alloys, but lag behind 
them. 

A factor which increases the difficulty of col- 
lecting and sorting scrap consisting of alumi- 
nium and aluminium alloys, unlike heavy metal 


* Paper read before the Thirty-Fourth Annual Conference of the 
Institute of British Foundrymen held in Derby from June 8 to 
11, 1937. 


scrap, is that the colour of the various kinds is 
the same or only differs slightly. Copper and 
brass and the numerous kinds of brass und 
bronze are easily distinguished, but to differen- 
tiate aluminium alloy scrap containing zinc or 
silicon, especially when the pieces of scrap metal 
are oily and dirty, is only possible with the aid 
of expert knowledge, and even then not with- 
out certain expedients, such as chemical spot 
tests. 

A further difficulty, which is not of importance 
in the case of either copper, brass or bronze, is 
that aluminium alloy scrap often has a coating 
of paint, which not only gives rise to difficulties 
in sorting, but is a source of trouble during melt- 
ing and favours the absorption of gases. 

Finally, it may be mentioned that in the case of 
light metals, it is necessary to take into con- 
sideration the fact that it is almost impossible to 
eliminate unwanted alloy components during 
remelting. It must therefore generally be ex- 
pected that any metallic components contained in 
the charge will reappear in the ultimate melt. If 
necessary, they may be diluted by the addition of 
pure aluminium, and the proportion in which 
they are to exist together may be predetermined 
hy suitable mixing of different portions of the 
scrap metal. For this purpose, however, it is 
indispensable to know exactly the composition 
of the individual portions melted, and this can 
only be attained if careful analyses are first made 
by skilled chemists. It is necessary to add that, 
as far as the author is aware, there is one excep- 
tion to this. Magnesium may be eliniinated from 
an aluminium alloy by two different methods 
«ven under normal melting conditions, that is to 
say, without superheating the melt and without 
diminishing the air pressure. It may be con- 
verted into magnesium sulphide by introducing 
copper sulphide into the melt and thence may be 
caused to pass into the slag, or it may be caused 
to react with a heavy metal chloride, for ex- 
ample, manganese chloride, volatile magnesium 
chloride being formed. In _ both cases, the 
removal of the magnesium is secured at the 
expense of introducing another metal into the 
melt. In certain cases, however, this substituent 
metal may be less troublesome than the substi- 
tuted metal, while in addition the conversion of 
manganese chloride to manganese is accompanied 
by an effective degasification and purification of 
the melt. 


A Complex Proposition 


The enumeration of the factors which make the 
remelting of aluminium and aluminium alloys 
more difficult than the remelting of heavy metals 
could be continued a good deal further. Men- 
tion may be made of the pronounced tendency of 
aluminium to oxidation and the readiness with 
which it absorbs gases, particularly hydrogen. 
But even apart from this, no one can deny 
that, more than in any other fields of remelting, 
the remelting of aluminium alloys is a_ job 
which only the really experienced expert is cap- 
able of performing satisfactorily, and that any 
mistakes which may be made have their reper- 
cussions more so than in other fields. It is not 
intended to deal here with the wide field of 
remelted aluminium in its entire breadth and 
scope, that is to say, the various sources of 
scrap, dross and ash, their sorting, purchase, 
«valuation, and so forth. These are problems to 
which special firms devote their attentions and 
which furthermore have already been dealt with 
excellently in the pertinent literature.* It is thus 
preferable to confine the subject to cases where 
alloys are melted and made into castings from 
the works’ own scrap or other scrap of known 


* “Secondary Aluminium,” by R. J. Anderson, D.Sc., Cleve- 
land, Ohio, 1931. 
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composition and nature. The alloys offered for 
sale by the remelting works, if their use in the 
foundry is not to give rise to difficulties, should 
be supplied with reliable analyses, and they 
should also have passed through a carefully con- 
ducted process of purification in order to free 
them from gas and oxide. Of course, the com- 
position of such alloys put on the market by 
remelting works can only be checked, if neces- 
sary, with the assistance of a chemical labora- 
tory, while the gas content may be checked by 
close observation of a carefully machined and 
polished section of the ingots. The gas content 
may also be estimated by observing the surface 
of a slowly freezing sample of metal, i.e., one 
cast in a mould made of non-metallic material, 
such as sand or carbon, or finally by applying a 
test in which the metal is allowed to freeze in a 
heated mould in vacuo. Each test in which the 
metal under investigation is melted is, of course, 
only reliable if the melting operation itself has 
been carried out with the necessary care; in 
other words, if the melting temperature was not 
too high and the furnace atmosphere was satis 
factory, and in particular was free from wate 
vapour or hydrogen. 


Standardisation Would Help 


The selection and handling of remelted alumi 
nium would be facilitated very considerably if 
standardisation of the composition were to be 
introduced on a wider scale than up to the 
present in many countries. In doing this, it is 
not sufficient merely to fix the minimum and 
maximum values of the desired alloy constitu- 
ents, such as copper, zinc, silicon, manganese or 
others, but, on the contrary, it is also desirable 
to fix a reliable upper limit for the unwanted 
metallic impurities, such as tin, lead, iron and 
others. For a long time, no method was avail- 
able for the reliable determination of the oxide 
content of aluminium alloys, but it is probable 
that the method recently described by G. B. 
Brook and A. G. Waddington* enables the oxide 
content to be determined in a _ dependable 
manner. 


PRINCIPAL OBJECTS IN REMELTING 
Preventing Metallic Losses 

Oxidation is the principal source of the loss 
of metal. The lower the melting temperature 
and tue purer the metal, the less the oxidation. 
Under normal conditions, aluminium and _ its 
alloys should not be heated above from 730 deg. 
C. to 750 deg. C. It seems that certain impuri- 
ties, such as sodium, calcium and even magne- 
sium increase the tendency of aluminium to 
oxidation. When a melt was maintained at con- 
stant temperature and vigorously stirred from 
time to time, it was observed that the thickness 
of the oxide film newly formed on the surface 
gradually diminished, the longer the melt was 
allowed to stand, and it was also found that the 
sodium content of the melt gradually fell. The 
sodium was found again in the oxide films re- 
moved from the melt. 

Oxidation of aluminium occurs to an undesir- 
able extent even before melting if, through un- 
suitable storage, aluminium scrap is exposed to 
the action of moisture. Since the resulting cor- 
rosion products contain water, the absorption of 
hydrogen by the melt will also be considerably 
promoted in this case. Metal containing hydro- 
gen, in other words gassy metal, can only be 
made fit for use again if it is kept in the molten 
condition for a long time at the lowest possible 
temperature and in a satisfactory furnace atmo- 
sphere. This prolonged melting period in its 
turn again results in oxidation to a certain 
degree. 

Loss of metal through oxidation also occurs 
when sheet, turnings, wire and so forth are 
melted direct, i.e., when they are not placed in 
an already existing bath of molten metal. There 


* «The Determination of Alumina in the Presence of Metalli: 
Aluminium,” by G. B. Brook and A. G. Waddington, J. Inst. of 
Metals, Vol. 4, Part 4, April, 1937, 772. 


: 
{ 
] 
| 1 
| 
| 
| 
| 
~ 


8, 1937 


is no need to comment specially on the fact that 
the numerous tough oxide films formed on sheet 
metal scrap under the action of the furnace 
atmosphere, when the scrap remains exposed to 
the air until it melts; remain very stubbornly 
in the melt. 


Use of Fluxes 

Despite the fact that the oxygen in the fur- 
nace atmosphere contributes to the oxidation of 
the metal, it is generally inadvisable to melt 
with a reducing flame, because the absorption 
of gas by the melt is thereby promoted. As a 
general rule, a slightly oxidising furnace atmo- 
sphere is to be preferred. The loss of metal is 
mainly due not so much to direct oxidation as to 
the fact that the oxide films enclose particles of 
metal and prevent them from coalescing. Suit- 
able fluxes are employed for liberating these 
enclosed droplets of metal. Such fluxes should 
be capable of dissolving and slagging the oxide 
films—any reduction is, of course, out of the 
question. For this purpose, they must have a 
sufficiently low melting point. Fluxes which only 
melt above 750 deg. C. are usually just as use- 
less as .those which vaporise below 600 deg. C. 
Cryolite possesses a high solvent action for oxide, 
and really useful fluxes are produced by mixing 
it with common salt and potassium chloride for 
lowering its melting point. The use of calcium 
chloride is only advisable if there is certainty 
that this hygroscopic salt will not introduce any 
moisture into the melting furnace, which would 
cause the metal to be gassy. Zinc chloride is 
frequently employed as flux for light metal melts, 
probably not least of all on account of its cheap- 
ness, but it should be remembered that its effect 
may be impaired by a water content, since this 
salt tends to absorb water from the air during 
storage, while, furthermore, it should be borne 
in mind that zine chloride reacts with the molten 
aluminium and that zine is absorbed by the 
metal treated with this salt. 

In this connection, it should also be mentioned 
that treatment of the melt with halides whicn 
react with it, resulting in reduction of the salt, 
also appears to effect a diminution in the sodium 
content of the melt. This is indicated by the 
fact that a melt of the modified eutectic Al-Si 
alloys (Alpax) rapidly loses its improved pro- 
perties by treatment with a certain quantity of 
a heavy metal chloride, so that the castings sub- 
sequently exhibit the coarse fracture of unim- 
proved AI-Si alloys. 


Phenomenon of Dross Incandescence 


Melters of aluminium are all acquainted with 
the ineandescence of the dross floating on the 
bath of metal which occurs when the hot dross 
comes into contact with the “air. Various 
attempts have been made to explain this pheno- 
menon of incandescence, the existence of a sub- 
oxide of aluminium having even been suggested. 
Probably the most obvious explanation of the 
phenomenon is that metallic aluminium dis- 
persed in the dross in a very fine state of divi- 
sion burns when it comes into contact with the 
air. The occurrence of this phenomenon in the 
melting furnace should therefore be regarded 
as a sign that the furnace atmosphere contains 
too much oxygen. A further consideration pos- 
sibly connected with this phenomenon is the 
following. In the reaction which is accompanied 
by incandescence, the oxide is converted into a 
corundum-like modification of high specific 
gravity and considerable hardness. The high 
specific gravity causes these portions to sink 
into the interior of the molten bath, and it is 
no longer possible to remove them by skimming 
the bath. The extreme hardness is noticeable 
when castings made from such melts are 
machined with cutting tools. Probably nobody 
would attribute to normal inclusions of oxide 
films the fact that the cutting tools lose their 
edge, such films being far too soft and thin to 
damage the cutting edge of a chisel or drill, 
but this would, on the contrary, require the com- 
pact inclusions of the corundum-like oxide. 
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Oil Contamination 


In addition to oxidation, a further cause of 
melting losses which ought not to be overlooked 
is the contamination of the scrap by oil. Old 
engine casings are coated with oil and the oil 
results in the accumulation of dust, sand and 
other particles of dirt which considerably con- 
taminate the melt. Any impurity unnecessarily 
introduced into the melting furnace implies, 
however, a loss of metal, and it is consequently 
disadvantageous to charge the furnace with such 
scrap without the latter having previously been 
degreased. Fine lathe turnings often contain 
even larger amounts of oil and proportions of oil 
amounting to 15 or 20 per cent. of the weight 
of the metal are by no means uncommon. The 
heavy clouds of soot which are produced whea 
such quantities of oil are burnt and which per- 
meate the melting shop may be avoided by de- 
oiling the turnings in suitable apparatus by 
means of substances which dissolve the oil. Both 
the oil and the solvent may be recovered without 
trouble. 


Furnace Design 

Unsuitable melting furnaces are to be regarded 
as a further source of loss of metal. It has 
already been pointed out that thin pieces of 
metal should be immersed in an already existing 
bath of metal, and this can only take place 
effectively if the melting furnace is of suitable 
construction. Consequently, small crucible fur- 
naces will not be so suitable for this method of 
remelting. The risk of overheating the melt 
can only be effectively countered if means for 
regulating the furnace temperature are actually 
provided. Despite the higher cost per calorie, the 
electric resistance furnace is therefore very 
advantageous in many cases for the remelting of 
aluminium. Town’s gas contains no small quan- 
tities of hydrogen and is often the cause of the 
absorption of gas. Coke should be quite dry 
because, as already stated, steam is decomposed 
by the molten aluminium. The hydrogen passes 
into the metal and the oxygen oxidises some of 
the metal. It has been repeatedly observed 
that the gas-content of the melt is higher in 
summer than in winter. This is not due to the 
position of the moon or to a depression over Ice- 
land, but to the fact that the combustion air 
passing through the furnace contains 4 or 5 times 
more moisture in summer than in the dry winter. 


Virgin Metal Additions 

One of the most effective means of minimis- 
ing the remelting losses is the addition of virgin 
metal. It is preferable not to employ the re- 
melted pure aluminium, but the metal from the 
electrolysis works, since the latter metal still 
contains effective quantities of flux, unlike the 
remelted pure aluminium which is “ shorter ”’ 
on casting. The extent to which the casting pro- 
perties of a melt which is “ dry,” in consequence 
of its content of oxide films, may be improved 
by the addition of 10 to 20 per cent. of electro- 
lytic aluminium is often surprising. 

Losses caused by the splashing of metal during 
transfer or transport of the latter are easy to 
avoid and therefore too often overlooked. In 
the same way, losses of metal due to confusion 
of the different kinds of alloys in the foundry 
and workshop may be reduced merely by means 
of a suitable organisation. In both cases, con- 
siderable sums may be saved. 


Quality Preservation 


This important problem has already been 
touched upon here and there in the discussion 
of the prevention of losses. The excellent 
machining properties of aluminium alloys when 
worked with cutting tools is one of the great 
advantages of the light metal, but it becomes 
questionable if the casting is permeated by 
hard oxide inclusions. As already mentioned, 
such inclusions are caused by the combustion of 
fine particles of metal interspersed in the slag. 
There is yet another way by which they may 
pass into the melt. The application of anodic 


oxidation of aluminium has recently become in- 
creasingly important. The oxide films produced 
on aluminium in this way are 5 to 20 y thick, 
and the film is considerably harder than the 
oxide film produced naturally. The loss which 
occurs on melting scrap coated with anodically 
produced oxide films is considerably greater 
than that occurring with normal scrap. It is, 
of course, possible to pickle the parts with 
caustic soda solution and to dry them before 
melting, but while this method prevents the 
thick oxide film residues from passing into the 
remelted material, it is necessary to take into 
account the rather considerable loss due to metal 
dissolved in the alkali solution. Both disadvan- 
tages may be obviated by adding one or two per 
cent. of a suitable flux when melting the scrap. 


Corrosion Resistance 

The question of the resistance to corrosion and 
the gas content of the remelted aluminium is 
closely connected to the oxide film content. It is 
a well-known fact that places lacking in homo- 
geneity always exhibit a tendency to corrosion. 
Oxide inclusions cannot be removed by any 
mechanical or heat-treatment, and therefore they 
always form places at which the attacking agents 
can gain access to the interior of the parts. This 
danger is enhanced by the fact that gas residues 
are occluded with particular stubbornness on the 
oxide film inclusions, and their presence very 
considerably increases the number of places of 
open structure. All founders are acquainted 
with the small or large spongy places which are 
often so large as to render the soundness of the 
casting doubtful. In such cases, unless the other 
conditions of melting render all skill unavailing, 
only the treatment of the melt with an efficient 
flux will remedy matters. In carrying out such 
treatment, the flux should not be merely 
scattered on the surface or stirred below the sur- 
face, but should actually be submerged as far as 
the bottom. It is often more effective to add 
portions of flux in succession rather than exces- 
sive amounts all at once. For submerging the 
flux, wide bell-shaped appliances, open at the 
bottom, are not as suitable as appliances which 
are provided with cast-in slots and taper down- 
wards to a point. It has already been indicated 
that fluxes containing adequate quantities of 
cryolite are particularly serviceable. A reliable 
mixture consists of 


2 parts of cryolite, 


2 ,, 4, common salt, 
4 ,,  ,, potassium chloride, 
1.5,,  ,, alkali sulphate. 


Its action may be assisted by adding a sufficient 
quantity of virgin metal during the melting 
operation. 

The oxide content of remelted metal should 
be kept as low as possible particularly from the 
point of view of the ability of the surface to 
take a polish and also because even the smallest 
defective places, such as those produced by oxide 
inclusions, show up when the parts are subjected 
to anodic oxidation. There is hardly a method 
of improving the surface of aluminium alloys 
which brings out the defects in the structure 
more prominently than anodic oxidation. All 
attempts to prevent costly waste are illusory if 
these oxide inclusions cannot be successfully 
removed, 


Degasifying Molten Baths 
A large number of methods have been recom- 
mended for degasifying the molten baths. In 
Germany, the introduction of chlorine gas or 
chlorides has been successfully urged. These 
methods are more suitable for remelted alumi- 
nium, the simpler and cheaper their applica- 
tion, and the desired object is often attained 
even by stirring in a heavy metal chloride which 
reacts in contact with the molten aluminium. 
Mixtures containing organic chlorine compounds 
have also proved efficient. In any case, when 
a double treatment is necessary for de-oxidation 

(Concluded on page 34.) 
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_ The Production of Ingot-Mould Castings 


By R. BALLANTINE 


(Concluded 


A 21-Ton Ordinary Mould Casting 

In Fig. 16 an end view is given of a 2l-ton 
ordinary mould casting with elongated semi- 
closed top. The clean outline and sound edges 
are again evident. The angled view as shown 
in Fig. 17 conveys a better impression of genera] 
structure. When it is pointed out that the core 
for this casting—quite 9 ft. high—is jolted suc- 
cessfully without upright reinforcements and 
subsequent sprigging, the job is simplified con- 


Fic. 16.—A 21-rton Orpinary Movutp 
CasTING. 


siderably, and moreover, becomes an ordinary 
production job. 
From castings of this type 70 lives are re- 
corded, with an average well over 60. The 
pouring time in this instance is slightly over 
34 min., and gating is arranged for one ladle 
pouring. Two down-gates, placed at one end, 
feeding two in-gates each, are sufficient. <A 
little latitude can be allowed in the placing of 
in-gates in this case, and as no bottom belt is 
incorporated in this design the danger of metal 


from page 6.) 


poured, not in slightly under 1 min., but over 
a period of 43 min. 

By reverting to and examining Fig. 1, the 
reason fer altering the pouring speeds is evident ; 
as both are cast with lifting snugs on top, and 
are gated similarly, yet the metal in rising acts 
differently in each case. In the inverted mould 
the metal tends to fall from the top-heavy core 
face by a churning action when rising, and when 
nearing the top it becomes slightly chilled, 
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ferred to machines for production. Special care 
must be exercised in construction, apart from 
weighty timber used, and alternate corner split- 
ting in square and rectangular coreboxes is essen- 
tial. After jolting, the core is released by un- 
doing the corner bolts, and the slight clearance 
obtained enables the operator either to take 
away the corebox in ‘“‘ ordinary ”’ cores, or to 
remove the core in ‘“‘ inverted ’’ types. 

Serious differences can arise in dimensions if 
the coreboxes are constructed in timber, despite 
heavy iron reinforcements. A definite tendency 
to bulge arises in this type at approximately 
the second bottom cross bar. The differences in 
most cases are trifling, but, nevertheless, it is 
desirable to maintain a high standard of 
accuracy. It has been found in practice that 
working slightly under ordinary rule sizes at the 


Fic. 17.--ANoTHER View or THE 21-ToN INGoT MovuLp sHOWN IN Fig. 16. 


causing internal surface defects, unless filled 
rapidly. 

As a large body of metal is located on top of 
the 21-ton ordinary mould pouring time can be 
lessened. The metal in this instance tends to 
lean on the core when rising in the mould. 
Obvious conclusions can be drawn from these 
observations, the most important of which is that 
pouring time on this type of work is mostly 
governed by casting design. 


base has materially helped in maintaining the 
stipulated drawing size. Iron coreboxes do not 
show the same bulging tendency. A much truer 
core is obtained from their use, but the sweating 
effect can “ start ’’ sand on the flats which may 
mean scabbed cores if undetected. , 

Top and bottom mild steel plates put on the 
pattern should cover the cleading. End bridges 


will suffer in a short period if this safeguard 
Likewise, the covering steel plates 


is omitted. 


churning against projecting mid part sand is 
eliminated. The slightly larger bottom in-gates 
are placed 6 in. from ‘the drag joint, with the 
smaller ones above, 30 in. apart. The pouring 
times of the two examples given make for inter- 
esting comparisons, for whereas the 34-ton in- 
verted mould is given 44 min. only, the 2l-ton 
ordinary mould slightly exceeds 34 min, Con- 
densed, it means there are 13 tons more metal 


Fic. 18.—On tHe Lerr is a Core ror A 21-ton OrnDINARY MovuLp AND 
THOSE ON THE RIGHT ARE JOLTED CorES FOR 8- AND 9-TON CASTINGS. 


Fie. 19.—PatTrerRN 


In Fig. 18 a group of jolted cores is seen. 
The one on the left is the core actually used in 
the making of the 2l-ton casting. These cores 
are all in their green state. In Fig. 19 the 
pattern and corebox for this casting are shown. 
Successful jolting can only be accomplished when 
special provisions are made for their manufac- 
ture. It is futile to imagine that a pattern and 
coreboxes built for hand ramming can be trans- 


For 21-ToN Orpinary Movutp 


on the corebox should cover the inner cleading 
and external bars. When cleading both patterns 
and coreboxes, narrow timber should not be used. 
Too many joints are objectionable, and these in 
turn should be extensively dowelled. This pre- 
caution limits the “ spring’’ or ‘ elasticity ”’ 
of narrow timber. 

It is not generally appreciated that first-class 
patterns and coreboxes have a direct bearing on 
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CLEAN IRO 


SAVES COKE 
IN THE CUPOLA 


fhe cleaner iron given by Workington 
Machine Cast Pig (free from sand fused to 
the surface) saves fuel in the cupola. A 
foundry which used Machine Cast Pig 
reports the following results : 


@ Coke consumption decreased by 20% 
@ Slag from the cupola reduced by 45% 


@ Limestone charged reduced by 50% 


@ Quantity of iron melted increased 


by 24% 
@ Hanging eliminated. completely. 
@ Castings cleaner. | 
@ Metal composition more regular. 


THE UNITED @ Longer Life of Cupola Lining. 


\ Write to The Publicity Department, The United Steel 
q Companies Ltd., 17, Westbourne Road, Sheffield, 10, 
COMPANIES LTD 


for Brochure ‘‘Machine Cast Pig Iron."’ 


WORKINGTON 


MACHINE-CAST-PIG- IRONS 


WORKINGTON IRON & STEEL COMPANY + WORKINGTON ~- CUMBERLAND 


BRANCH OF THE UNITED STEEL COMPANIES LIMITED 
W.33 
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finish and serviceability of ingot mould castings, 
as in many other castings of ample metal thick- 
nesses, patternshop procedure becomes a second- 
ary consideration. The author’s experience ‘s 
that if one is to manufacture a first-class casting, 
the prior operations and materials used should 
be minutely studied. Why talk of moisture con- 


Fig. 20.—Corr ror a DvuopecaGonaL INGor 


Mow Lp. 


tent of sand, if a new unvarnished or unpainted 
pattern be used? It is only reasonable to assume 
even when first-quality yellow pine is used th: 
wood absorbs the moisture and swells. Is it not 
much better practice to construct patterns and 
coreboxes of good quality timber, namely yellow 
pine, and give a refractory coating of varnish 
paint to impart skin to the wood and ultimate 


Fic. 21.—Enp View or a 26-Ton Castine, 
THE CorE FOR WHICH IS SHOWN IN Fra. 20. 


skin to the casting? The question of proper 
patterns and coreboxes is equally important 
as Pat Dwyer’s text-book on proper gates and 
risers. A combination of these two subjects 
appeals to the author more forcibly than metal- 
lurgical theorising or sand experimentation. 
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Core Expansion and Design 

In Fig. 20 the duodecagonal core standing 
11 ft. 6 in. high, weighing approximately 3} tons, 
in its green state, and without upright irons for 
stiffening, looks much more like a fluted column 
in architecture than a core. An end view of 
the casting produced from this twelve-pointed 
core is seen in Fig. 21. The severe test to which 
these points are subject can be best appreciated 
by stating that the metal is 13 in. thick and the 
casting weight 26 tons. 

Check measurements on various cores have lea 
to interesting results. Regarding this type, 
measurements taken before and after drying re- 
vealed an’ increase in height barely 7% in., and 
a corresponding increase in diameter. Other 
checks have given similar results, but on the 
34-ton inverted core of rectangular section 
(Fig. 13) no appreciable difference was note:l 
before and after drying, and these results have 
been consistently maintained. 

It would certainly appear from _ practical 
observations on large bodies of sand—as such 
cores are—that core shape determines to a verv 
great extent the amount of expansion which 
takes place. In the slab core shown in Fig. 22 
a very slight increase in height was recorded—- 
barely ;'¢ in.—which is negligible on 10 ft. 6 in. 


A 25-tTon New Desien. 


Fic. 22.—Core For 


There are, therefore, three core types, a duo- 
decagonal; an inverted rectangular; and an 
ordinary rectangle, with only a marked differ- 
ence in the first. 

The study of this subject from an everyday 
angle is well worth continuing, and in ingot 
mould work, with heavy bodies of metal, and 
massive bodies of sand, interesting comparison 
can be made. It is from a study of plain cast- 
ings that knowledge is gained, and tke same 
principles when adapted to the more involved 
methods of foundry work will establish a founda- 
tion for recording further progress. 

The author wishes to express his indebtedness 
to the directors of the Fullwood Foundry Com- 
pany, Limited, for their consideration in grant- 
ing him permission to continue his Papers on 
the subject of ingot moulds. 


On Saturnpay, June 19, about 60 foremen and 
chargehands of David Brown & Sons (Hudd.), 
Limited, Huddersfield, the well-known gear makers, 
held their annual trip, this year to Liverpool and 
New Brighton. The party inspected the works of 
Cammell Laird & Company, Limited, the ship- 
builders, and also saw ‘“ behind the scenes”’ in 
the Mersey Tunnel. 
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American Notes 


The American motor vehicle industry last year 
used 6,500,000 tons of steel and more than 
250,000 tons of malleable iron, and thus became 
the largest consumer of these products. 


* * * 


The Bureau of Mines has published statistics 
showing that the United States used 36,469,000 
gross tons of iron and steel scrap in 1936, 38 
per cent. more than in 1935, the production of 
steel ingots increased 40 per cent. Surprisingly 
enough the report contends that while scrap 
exports were high, they were 8 per cent. below 
record shipments of 1935. 

* * 


The International Harvester Company has 
announced its intention to build an £800,000 
plant and foundry in Indianapolis. Actual 
production—estimated at 700 lorry engines a 
day in the new plant—is expected by February 
1, 1938. About 3,000 workers will be employed. 


* 


The campaign against waste is in full swing 
at Ford plants. Hundreds of thousands of tons 
of neatly baled scrap are accumulating at the 
Company’s River Rouge plant, and the firm has 
bought many thousands of derelict motor cars 
in keeping with this policy. A large part of a 
£7,500,000 appropriation for plant modernisa- 
tion and expansion has been absorbed by the 
development of Ford steelworks. A few months 
ago four new open-hearth furnaces and two new 
hot-strip mills were put into operation with a 
capacity of approximately 1,500 tons daily. The 
annual output will almost meet the company’s 
full steel requirements. 


Remelting Aluminium in the Foundry 
(Concluded from page 31.) 


and degasification, it is essential to carry out 
the degasification last. Alloys containing mag- 
nesium in particular exhibit a tendency to re- 
newed gas absorption when they are stirred 
again. 

Generally speaking, it is preferable (and 
cheaper) to avoid anything which promotes the 
absorption of gas and the oxidation of the 
molten metal rather than later to have to go to 
the trouble of eliminating these quality-impair- 
ing inclusions. When it is necessary to melt 
down fine turnings or scrap and so forth, they 
will be introduced into the bath through a salt 
covering of sufficient thickness. The composi- 
tion of such salt baths will also be selected so 
that their melting point is low and so that their 
oxide dissolving power is as great as possible. 

As well as by the presence of oxides and gases, 
the quality of remelted aluminium is frequently 
impaired by a high content of unwanted metallic 
impurities. A high iron content—and here much 
may be gained by prophylactic means—renders 
the alloys brittle and also reduces the efficiency 
of heat-treatment by causing the formation of 
ternary insoluble Al-Cu-Fe compounds. If the 
unwanted alloy constituents are present in an 
excessive amount, there is no other means than 
that of diluting them by adding pure aluminium. 
Here, again, virgin aluminium is always more 
efficient than remelted pure aluminium, espe- 
cially if good elongation figures are to be rehabi- 
litated in the new alloy. 

Raw materials are not inexhaustible, and this 
undoubtedly also applies to the raw materials 
necessary for the production of aluminium, de- 
spite their being so widely disseminated. To 
economise in aluminium is expedient, because, 
apart from a number of raw materials, consider- 
able quantities of energy have to be consumed 
in its production. Losses in quantity and quality 
can only be avoided by careful operation guided 
by experience, 
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SPEEDS UP TO PORTABLE GRINDER 


9,500«. per min. 


These Machines are designed to take full 
advantage of Bakelite Bonded Grinding 
Wheels which can be run at speeds up to 
9,500 feet per minute—twice the speed of 
the older Vitrified Grinding Wheel, and 
giving doubled rate of metal removal. 
There are three sizes of Machines carrying 
Wheels 30’, 18” and 14” diameter. All 
are massive Machines built to stand up to 
“punishing” duty. The driving Motor 
is housed inside the body, and drives to 
the large diameter high tensile Steel 
Grinding Wheel Spindle by multiple vee 
section belts. Speed can be increased to 
compensate for wheel wear, and the 
guards comply with Home Office require- 
ments. 


In many cases these Machines have 
increased output by as much as 100%. 
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HIGH SPEEDS 


Although quick and light to operate in almost any 
position, this is the most sturdy of Portable Grinders. 


The Grinding Wheel is not overhung for the ball 
and roller Bearings are housed in the Wheel collet. 
The all-Steel Grinding Head embodies a quick acting 
swivel lock so that the head can be fixed at any 
angle. There are many other features exclusive to 
this Machine which make for maximum output. 
There are twosizes which have 16” and 20” diameter 
Wheels, either size can be driven by A.C. or 
D.C. Motor. 


OWLAN 


F. E. ROWLAND & C° L° REDDISH, STOCKPORT 
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This Week’s News in Brief 


Trade Talk 


Tue LancasHize Brancn of the Institute of 
British Foundrymen is to visit the Chloride Electri- 
cal Storage Company, Limited, works at Clifton, 
near Manchester, on July 14. 

THe Factory at. Clydebank is experienc- 
ing a boom period at present, and most departments 
are working overtime and night shifts to complete 
very large orders from South America and Kobe, 
Japan. 

THE SHARES OF Markham & Company, Limited, 
engineers and constructional engineers, at Chester- 
field, have been purchased by John Brown & Com- 
pany, Limited. The business will be carried on as 
before. 

THE EMPLOYEES oF John White & Son, iron- 
founders, of Auchtermuchty, honoured two of their 
colleagues, Mr. David B. Scott and Mr. John Tosh, 
on the occasion of their weddings. They were pre- 
sented with chiming clocks and china sets. 

A HEAT-TREATMENT and metal-degreasing demon- 
stration centre is to be opened by Imperial Chemi- 
cal Industries, Limited, at the works of their sub- 
sidiary company, Lighting Trades, Limited, at 
Earlsfield, London, 8.W.18, early in August. 

Tue SKINNINGROVE Company, Liwitep, with 
a view to reducing accidents to a minimum, have 
appointed Mr. A. Bury, who has been with the firm 
many years, to be safety engineer. He will be 
assisted by a committee which will meet from time 
to time to consider ways and means of avoiding 
accidents. 

THe DEPARTMENT OF OVERSEAS TRADE announce 
that free passport visas will be given to foreign 
buyers visiting next year’s British Industries Fair, 
and also to their wives and children under 18 years 
of age. The visas, which can be had on applica- 
tion to the nearest British Consular Office, are valid 
for three months from the date of issue. 

Last Fripay, His Imperial Highness Prince 
Chichibu of Japan visited the Kynoch Works of 
[I.C.1. (Metals, Limited, at Witton, Birmingham. 
He was accompanied by Lord McGowan, chairman 
of Imperial Chemical Industries, Limited; Mr. 
George Sale; Mr. H. O. Smith, a director of I.C.I. ; 
Mr. A. J. G. Smout, who is in charge of I.C.1.’s 
operations in Birmingham; and the Hon. H. W. 
McGowan. 

THE SHIPYARDS on the Clyde are exceedingly busy, 
and June has been the second best month of the 
year so far as launches are concerned, but it has 
been a poor one so far as new work is concerned. 
The tonnage put into the water during the six 
months totalled 165,999 tons, which is the highest 
half-year total since 1930. In that year, however, 
the total launched was 293,166 tons, showing that, 
while shipyards are busy, they are considerably 
below the pre-depression figures. 

THE FOUNDRIES oF Falkirk closed on July 2 for 
the annual summer holiday without any anxieties 
as to the immediate future of the light castings 
industry. During the first six months of the year 
trade in Falkirk and district foundries has fulfilled 
the best expectations. In view of the accumulation 
of orders on the books, the holiday period will be 
of the shortest possible duration; the majority of 
foundries will resume activities on July 12. The 
numbers now engaged in the light castings industry 
of Falkirk and neighbourhood are greater than ever 
before, and this notwithstanding the fact that pro- 
duction has been greatly speeded up in recent times 
by the introduction of new and highly efficient 
mechanical plant in all departments. 

A RESOLUTION REQUESTING the Government to in- 
troduce legislation whereby compensation would be 
paid to workers for loss of employment due to in- 
dustrial reorganisation or new mechanical processes, 
was approved unanimously at the annual conference 
of Scottish branches of the Iron and Steel Trades 
Confederation in Glasgow on Saturday. Mr. Alan 
Pryce, Coatbridge, presided. Several of the 
speakers contended that many workers were dis- 
placed by rationalisation, and they ought to be com- 
pensated for the loss of their jobs in the same way 
as companies were compensated for the closing of 
their plants. The principle of compensation, it was 


claimed, had been accepted in the gas and electrical 
industries, and was also recognised by many local 
authorities. 


Personal 


Mr. D. C. Howetts has been appointed research 
metallurgist to the Austin Motor Company. 

THE EMPLOYEES AND STAFF of Messrs. Barr & 
Stroud, Limited, Anniesland, Glasgow, have contri- 
buted the sum of £160 to local charities for the 
half-year ended June 30. 

Mr. J. B. BALLANTINE, managing director of the 
New Grange Foundry, Bo’ness, and Mrs. Ballantine 
each received a gold wristlet watch from the foundry 
employees on the occasion of their silver wedding 
anniversary. 

Miss J. Menzies-Witson lit the fourth furnace at 
Messrs. Stewarts and Lloyds’ Corby works, in the 
presence of the chairman and directors. Miss 
Wilson lit each of the blast pipes with a small 
presentation lamp. 

Mr. aNnD Mrs. Ropert Vavuse, of Camelon, Fal- 
kirk, celebrated the fiftieth anniversary of their 
marriage on July 1. Mr. Vause has for almost 
sixty years been in the employment of the Forth & 
Clyde & Sunnyside Iron Company’s foundry. 

THe Covuncit of the Iron and Steel Institute 
announce that Léon Guillet, Director of the Ecole 
Centrale des Arts et Manufactures, and Professor 
at the Conservatoire des Arts et Metiers, Paris, 
has been nominated an Honorary Vice-President of 
the Iron and Steel Institute, and Dr. C. A. Edwards, 
F.R.S., Principal of University College, Swansea, 
has been elected a member of Council of that body. 

AN INTERESTING CEREMONY took place in the works 
of Bonnybridge Foundry, when the whole of the 
staff and employees of Messrs. Smith & Wellstood, 
Limited, met to honour Miss Margaret Ure, 
daughter of Mr. George Albert Ure, the managing 
director of the firm, on the occasion of her approach- 
ing marriage. Mr. James Watson, Welfare Super- 
visor, presided, and Mr. John Stewart, who has 
been in the employ of the firm for 63 years, pre- 
sented to Miss Ure a silver salver, as a token of 
their best wishes for her future health and happi- 
ness. Mr. George Ure, in thanking the employees 
for remembering his daughter and the generosity 
which prompted the gift, said that he and Mrs. 
Ure were deeply touched, and they recalled happy 
recollections of a similar ceremony some 29 years 
ago, when, on the occasion of their own marriage, 
they had been made the recipients of beautiful gifts. 


Wills 
Forses, Perer, moulder, of Cardonald, 
Hitt, Tuomas, of Birchfield, Birmingham, 
THoRPE, Ropert Henry, director of Rod- 
ney Foundry Company ... 


£733 
£115,371 


£28,469 


Obituary 


In EpinsurGH Royat Inrrrmary, last week, Mr. 
John Bonar, North Street, Armadale, a moulder 
and a clever craftsman, died after a lengthy illness, 
at the age of 52. 

Mr. Wm. Mounnocn, secretary of James & Ronald 
Ritchie, Limited, of the Acklam Foundry, Middles- 
brough, died last week. He had been 48 years 
in the service of the company. 

THE DEATH HAS OCCURRED, at Roker, Sunderland, of 
(Mr. Thomas Stanley Collin, who was joint mana- 
ger of Messrs. R. W. Collin & Company, Pallion 
Foundry. Sunderland. He was 45 years old and 
was married only three months ago. 

NEWS HAS JUST BEEN RECEIVED of the death by 
drowning of Mr. W. G. Chapman, who was metal- 
lurgist with Messrs. Renwick & Company, Limited, 
Kushtia, India. Mr. Chapman was an Associate 
member of the Institute of British Foundrymen. 

(Mr. Harry Sreap, a well-known member of the 
Lancashire Branch of the Institute of British 
Foundrymen, died recently after an illness of several 
months. For some years Mr. Stead was foreman 
patternmaker with Spencer & Cook, Stalybridge ; 
he then joined John Hetherington & Son, Limited, 
Manchester, in a similar capacity, and for some 
years has been engaged in the patternshop of Craven 
Bros., Limited, Reddish. He was hon. secretary 
of the Lancashire Branch-of the Institute of British 
Foundrymen from 1927 to 1931, and has read several 
Papers on. patternmaking and cognate. subjects be- 
fore the Lancashire Branch and its various sections. 


JuLy 8, 1937 


Company Meetings 


Allied tronfounders, Limited 


The annual meeting of Allied Ironfounders, 
Limited, was held last week in London. Mr. 
A. W. Sreven (chairman), in the course of his 
address, said that although the year ended in March 
last was by no means free from troubles and 
anxieties, still, viewed in retrospect, and taking the 
good with the bad, trading conditions were on the 
whole satisfactory. Their interests in the light 
castings industry covered a wide field, and trading 
conditions varied in the different sections. The com- 
pany had pursued a policy of supporting arrange- 
ments with the manufacturing and distributing in- 
terests in the trade, and had benefited so far as 
such arrangements had worked satisfactorily. In 
some sections, however, they had been forced by 
competition to sell at prices which, in some cases, 
did not cover costs. Costs of production had 
steadily risen. Increases in wages had been given 
to their workpeople. Prices of all the materials 
they purchased had advanced. Some increases in 
their selling prices to cover these additional costs 
were necessary. Advances had been intimated, but 
some little time must elapse before increased prices 
became fully effective. Over the year the relation 
of production costs to selling prices had been thrown 
out of balance adversely to profits. Their final 
profits therefore would inevitably have been reduced 
but for the fact that demand continued on a high 
level. On the year output showed a substantial 
advance both in tonnage and in money value. 
Their turnover, therefore, was the highest in the 
history of the company, and had enabled them to 
present annual accounts showing trading profits 
which again surpassed all previous records. 

Edgar Allen & Company, Limited 

At the annual meeting of Edgar Allen & Com- 
pany, Limited, held last week at Imperial Steel- 
works, Sheffield, Mr. C. K. Everitt (chairman) 
said that selling prices had shown a rising tendency 
during the year and the volume of turnover had 
increased substantially, principally in the home 
markets. Export trade had been well maintained, 
however, and even showed a slight improvement. 
The general outlook was good, order-books being 
heavier than for many years past; and prospects for 
the ensuing year were satisfactory. In his opinion, 
however, it would be unwise to expect more than 
two to three years of trade at the present high 
level; and the board were endeavouring to develop 
export business in anticipation of a falling off in 
the home demand. 

Ruston & Hornsby, Limited 

Mr. J. S. Ruston, presiding last week at the 
annual meeting of Ruston & Hornsby, Limited, said 
that the national defence programme had not so far 
necessitated the services of the company being 
requisitioned to any extent, but in the event of a 
national emergency its very considerable resources 
would be at the disposal of the Government. At 
the present time their business was much hampered 
by the problem of obtaining materials of almost 
every kind. He suggested that the time had arrived 
to withdraw the remaining tariff and restrictions 
on the import of steel. 


New Companies 


(From the Register 


Limited, Compan 
Chancery Lane, London, W.C.2.) 

Midland Allied Founders, Limited, Limerick 
Works, Meeting Street, Great Bridge, Tipton, Staffs. 
-—Capital, £5,000. Director: W. A. Dawkins. 

Henry Gibbons & Son, Limited, 162, Above Bar. 
Southampton.—Capital, £2,000. Ironfounders, engi- 


compiled by Jordan & Sons, 
Registration Agents, 116 to 118, 


neers, etc. Directors: R. W. Gibbons, H. W. 
Gibbons and Mrs. E. M. Gibbons. 
Company Reports 
Hammond Lane Foundry Company, Limited.— 


Interim dividend of 5 per cent. 
W. & T. Avery, Limited.—Final dividend of 10 
per cent., making 15 per cent. ° 


Correction 


In the Paper on ‘‘Some Experiences with 
Austenitic Cast Iron ”’ in our last week’s issue, the 
temperature of liquid, oxygen should, of course, have 
been — 183 deg. C. and not 183 deg. C. 
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~Raw Material Markets 


Treasury orders, issued on the recommendation of 
the Import Duties Advisory Committee, announce 
reduced rates of duty on imported iron and steel as 
from Wednesday, July 7. The effect of the orders 
is to reduce the total rate of duty chargeable on 
imported blooms and billets, hoops and strip, 
sections, plates, sheets, rails and other products to 
124 per cent. ad_ valorem, but in the case of con- 
signments imported with quota certificates under the 
agreement with the Continental Steel Cartel, the 
duty is reduced to 24 per cent. Included in the 
list of goods now subject to 125 per cent. duty 
are forgings (including drop forgings and rolls for 
rolling mills), in the rough or machined, and cast- 
ings (including rolls), stampings and pressings 7 lbs. 
or over, other than gutters, domestic tanks and 
cisterns. It is hoped that the reduced rates of duty 
will stimulate imports from the Continent and also 
from countries outside the Cartel agreement. Con- 
sumers, particularly firms producing pressings for 
the motor-car industry, have been complaining for 
some time at the high rate of duty on steel sheets. 
etc., brought in from America and other non- 
Cartel countries. The new rates of duty are 
regarded as temporary, to meet present conditions, 
and are scheduled to rule only until March 31 next. 

Pressure upon the makers for all classes of iron 
and steel is unrelaxed. Usually at this time of the 
year, there is an easing of market conditions, but, 
although there is less new business about, it is 
because consumers have little prospect of getting 
fresh orders accepted until some of the heavy arrears 
are cleared from makers’ books. 


Pig-lron 


MIDDLESBROUGH.—Producers have not yet 
succeeded in reducing to any considerable extent the 
arrears on contract deliveries of Cleveland iron. The 
output of foundry grades is restricted, and avail 
able supplies have to be apportioned among the 
many consumers who are calling for supplies, with 
the result that some works find themselves short 
of pig-iron, and further purchases of supplementary 
parcels from abroad have been made. Most of the 
output from this area is, of course, of basic and 
hematite grades, and is destined for the steel 
furnaces. There have been no changes in prices, 
the fixed rates for No. 3 Cleveland G.M.B. pig-iron 
for delivery until the end of the year being 101s. 
in the Middlesbrough area, 103s. elsewhere on the 
North-East Coast, 107s. in Glasgow and 104s. in 
Falkirk. Available supplies of hematite, when the 
needs of the steel furnaces have been met, are 
small and the recent increase in the output does 
not appear to have made much more iron available 
for the open market. East Coast mixed numbers 
vemain at 122s. 6d. delivered Middlesbrough, less 
5s. rebate. 

LANCASHIRE.—The annual ‘ wakes” have 
begun in Lancashire and for some weeks now one 
town after another will be going on holiday. 
Whether this will make the delivery position any 
easier as regards supplies of pig-iron remains to 
be seen. There will no doubt be some orders to 
suspend delivery, but at the moment pressure on the 
part of consumers to secure supplies is as great as 
ever. Foundries in Lancashire are still well en- 
gaged. Although here and there are reports that 
fewer new inquiries are circulating, this has not 
vet been reflected in any slackening of operations. 
Pig-iron prices remain at the levels recently 
established, namely, 109s. for Staffordshire and 
Derbyshire brands of No. 3 ‘foundry iron and 
107s. 6d. for Northamptonshire No. 3. — 

; MIDLANDS.—Most of the consumers of pig-iron 
in this area are now covered for some months ahead. 
but only for restricted tonnage in most cases. Re- 
quirements over and above the tonnage taken from 
the English furnaces in 1936 has to be obtained 
from other sources. Part of this extra demand is 
being met from the Continent, and there are also 
offers of American low-phosphorus iron, although 
not a great deal of interest has so far been dis- 
played in the latter. There continues to be a 
keen demand for all classes of vig-iron, foundries 
in the light-castings, engineering, motor and jobbing 
trades being equally busy. -The prices fixed by the 
Central Pig-iron Producers’ Association continue to 
rule, Northamptonshire No. 3\being at 103s. and 
Derbyshire, Lincolnshire and Staffordshire No. 3 at 
106s., delivered stations, with 11d. per ton added 
if delivered into works. There is no easing of the 


pressure for hematite, although rather better 
supplies are now coming in. Controlled prices are 
£6 14s. 6d. for. West Coast mixed numbers and 
£6 13s. 6d. for East Coast No. 3. 

SCOTLAND.—The light-castings foundries in the 
Falkirk area have been on holiday, during which 
time they have accumulated a little pig-iron. There 
is still good activity at the foundries and these 
accumulations will soon be absorbed. It remains 
difficult to get full requirements of iron either from 
the Scottish or Cleveland producers, and consumers 
have to look elsewhere for supplementary parcels. 
The official quotations for Scottish iron are main- 
tained at 115s. 6d. for No. 1 foundry and 113s. for 
No. 3, f.o.t. furnaces. Rather better supplies of 
steelworks iron have been coming forward, but 
the steelworks have little reserve and are still 
willing buyers of any quantity. Hematite is un- 
changed in price at 123s. for mixed numbers, with 
British basic at 107s. 6d. and Indian basic at 100s., 
less 5s. rebate. 


Coke 


Prices of foundry coke remain very firm. No 
additional tonnages appear to come on to the market, 
in spite of increased production, but more ovens 
will be in operation before the end of the year 
and consumers hope that the supply position will 
become easier. Prices are already high and any 
further increase would mean a still heavier burden 
on foundries and other consumers. Such is the 
demand, however, that foundries would book ahead 
at current prices, though makers are unwilling to 
sell beyond the end of the year. 


Steel 


The demand for steel does not decline, and buyers 
find it extremely difficult to place fresh orders. 
While consumers hope that the reduction in the duty 
will encourage the importation of larger quantities 
of Continental steel to relieve the shortage in this 
country they are by no means optimistic owing 
to the heavy demand for Continental steel from other 
markets. Lately, however, there has been a decline 
in the requirements of some countries which may 
enable larger tonnages to be sent to Great Britain. 
Although there is still great scarcity of semi-finished 
steel, it is hoped that the position will be relieved 
by recent purchases of Continental semis, and an 
increase in the imports due against the quota. In 
the finished steel department consumers are exerting 
great pressure to obtain deliveries against contracts, 
and are finding it practically impossible to place 
orders for execution before the end of the year. 


Scrap 


A campaign which aims at stimulating the supply 
of iron and steel scrap has been initiated by the 
British Iron and Steel Corporation. Although in 
works and households throughout the country old 
plant and waste metals are constantly being sold, 
the steelmakers believe that in the aggregate a 
considerable amount remains. It is hoped that. 
with a view to keeping in regular circulation a 
raw material which contributes to steel manufacture 
in the proportion of over 50 per cent. of ingot out- 
put, manufacturers and the public generally will co- 
operate in sunporting the campaign. The habit of 
sorting out old metal more often and more system- 
atically than is at present the case would take 
industry some way towards greater self-sufficiency 
and would economise the country’s iron-ore and coal 
resources. At the moment, the scrap supply position 
is rather easier and it cannot be said that there is 
an actual shortage. Nevertheless, there is still a 
keen demand for all qualities and prices are easily 
maintained. The scheme to facilitate the collection 
of material should help to safeguard the future. 


Metals 


Trading conditions have again been more active, 
and the better tone of the metal market remains. 
Buyers have been more in evidence and a more hope- 
ful view is taken of prospects generally. 

Copper.—Events in the copper market have 
pursued a less quiet course during the week. The 
metal has shaken off some of the effects of the 
French financial crisis and more business has been 
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done. Consuming works are approaching the slack 
season and rather less activity from this point of 
view must be anticipated during the next month 
or so. The market, however, is expected to be 
maintained. The United States copper duty of 4 
cents per Ib. has been prolonged for a further two 
years, as was generally anticipated. A good 
demand for copper has been experienced in America. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £55 17s. 6d. to £56; Friday, 
£55 6s. 3d. to £55 8s. 9d.; Monday, £56 to 
£56 2s. 6d.; Tuesday, £56 15s. to £56 17s. 6d.; 
Wednesday, £58 to £58 1s. 3d. 

Three Months.—Thursday, £55 12s. 6d. to 
£55 15s.; Friday, £55 2s. 6d. to £55 3s. 9d.; Mon- 
day, £55 18s. 9d. to £55 15s.; Tuesday, £56 11s. 3d. 
to £56 13s. 9d.; Wednesday, £57 17s. 6d. to £58. 

Tin.—The statistics for June have further 
strengthened the tone of this market and support 
the suggestion made last week that the supply 
position would tend to uphold the metal. World 
tin stocks last month fell by 600 tons, according 
to Mr. W. H. Gartsen (Henry Rogers, Sons & 
Company). The world’s visible supply dropped by 
1,400 tons to 17,304 tons. The carry-over in the 
Straits was 841 tons higher at 3,761 tons, but the 
carry-over at the Arnhem (Holland) smelter was 
29 tons lower at 1,374 tons, a net drop of 588 tons. 
Producers are still operating at a rate below their 
quotas and, although statements have been made 
that these quotas will be fulfilled, the fact remains 
that there are still substantial arrears to overcome. 


Official quotations have been as follow :— 


Cash.—Thursday, £255 15s. to £256; Friday, 
£258 to £258 15s.; Monday, £257 10s. to 
£257 17s. 6d.: Tuesday, £260 17s. 6d. to 
£261 2s. 6d.; Wednesday, £266 10s. to £266 15s. 

Three Months.—Thursday, £255 5s. to £255 10s. ; 
Friday. £257 5s. to £257 10s.; Monday, £257 15s. 
to £258; Tuesday, £260 12s. 6d. to £260 15s.; 
Wednesday, £266 10s. to £266 15s. 

Spelter.—There is nothing of outstanding interest 
to report with regard to this metal. Production 
and consumption are maintained at steady levels, 
and price fluctuations are more often than not 
dictated by outside influences. The galvanising and 
other consuming industries are busy, with good 
prospects. 

Daily market prices :— 


Ordinary.—Thursday, £21 18s. 9d.; Friday. 
£21 15s.; Monday, £21 18s. 9d.; Tuesday, £22 10s. ; 
Wednesday, £22 15s. 

Lead.—Prices have been maintained during the 
week and the tone generally is reasonably firm. 
The demand for the metal is good and well main- 
tained; on the other hand, it is suggested that 
production is rising. 

Day-to-day quotations :— 

Soft Foreiqn (Prompt).—Thursdav. £23 11s. 3d. : 
Friday, £23 15s.; Monday, £24; Tuesday. 
£24 7s. 6d.; Wednesday, £25 2s. 6d. 


Output of Pig-lron, Steel and 
Finished Products 


The British Iron and Steel Federation, in its 
Statistical Bulletin for May, 1937, reports that 
the production of pig-iron and ferro-alloys in the 
United ‘Kingdom in May amounted to 696,300 
tons as compared with 680,700 tons in April and 
661,000 tons in May, 1936. The total for the first 
five months of the year at 3,311,700 tons is 6.7 
per cent. greater than for the corresponding 
period of 1936 and compares favourably with 
the production estimates made at the beginning 
of the year. The production of steel ingots and 
castings in May reached 1,047,300 tons as against 
1,080,400 tons in April and 963,000 tons in May, 
1936. Notwithstanding the slight decline in the 
oggregate volume of production there was an 
increase in the daily rate as compared with the 
previous month. The total output for the first 
five months of the year, at 5,232,000 tons, is 
9.5 per cent. greater than in the corresponding 
period of 1936. According to returns received 
from firms employing 137,587 workpeople, the 
average weekly earnings per head in April 
amounted: to £3 lls. 6d. compared with 
£3 11s. 2d. in March and £3 Ills. 11d. in 
February. 


{ | 
38 
= 


Juty 8, 1937 FOUNDRY TRADE JOURNAL 


For “easy stripping” use 


YORKSHIRE SAND 


Yorkshire Sand is of a synthetic nature, its 


production being under careful laboratory 
control. Perfect standardization is obtained 
with the various grades, suitable for light and 
the heaviest steel castings. 


It is because of the refractoriness of the sand 
and of the toughness of the mould surface that 
castings made with Yorkshire Sand are dis- 
tinguishable by their excellent finish. 


Please address all enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES LTD., 


Genefax House, Sheffield 


Telephone : Telegrams : 
Sheffield 31113 (6 lines). “ Genefax, Sheffield.” 


LONDON OFFICE: Russell House, Adelphi, W.C.2. 
Telephone: Temple Bar 7361. Telegrams: ‘‘ Genefax, Rand-London.’’ Mr. A. C, Turner. 


SCOTTISH OFFICE: MANCHESTER OFFICE: SWANSEA OFFICE : CARDIFF OFFICE: 


48, West Regent Street, 9, Albert Square, Metropole Chambers, 17, Windsor Place, 
Gla: Manchester, 2. Wind Street, Swansea. Cardiff. 
Telephone: Blackfriars 6130. Telephone: 3680. Telephone : 5796. 
Teleg H Telegrams: Telegrams: 
** Genefax, Glasgow.’ ** Genefax, nchester.’’ ** Genefax, Swansea.’’ 
( Mr. C. A. G. Thomson.) (Mr. S. G. Throssell.) (Mr. D. Hood-Williams.) 


MIDDLESBROUGH OFFICE: Halifax Buildings, Exchange Place. 
Telephone : Middlesbrough 3313. Telegrams: ‘‘ Genefax, Middlesbrough. 


Read what an 
IMPORTANT 
STEELFOUNDER 
says :— 


“During the 40 years I have 
been connected with Steel 
Foundry work, considerable 
changes have taken place. 
Away back, we had Steel 
Moulders’ Composition, Old 
Crucible Pots, etc., and each 
works claimed to have its 
own ‘secret’ moulding com- 
position. High Silica Sand 
has eliminated practically all 
these from many foundries 
and to-day we have your 
‘Yorkshire Sand’ which acts 
almost like a chill, and leaves . 
the skin of the casting blue- 
black and as clean as cast 


iron. 


The hot steel lies quietly 
against the wall of sand, and 
often when the casting has 
been lifted out of the mould, 
the latter looks as if it could 
be used over again, just like 
a permanent mould.” 
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Of. ‘av. cash, June 
Do., 3 mths., June 
Do., Sttimnt., June 

., Electro, June 
B.S8., June . 
Do., wire "bars, June 

Solid drawn tubes 

Brazed tubes 

Wire 


Sheets to 10 w 
Wire 

Rolled metal 
Yellow metal rods. . 


TIN 


Banca (nom.) 

Off. av. cash, June 
Do., 3 mths. .» June 
Do., Sttlmt., June 


SPELTER 


Off. aver., June 
Aver. spot, June .. 


LEAD 
(nom) 
(nom. ee 
ll June 
Aver. spot, June a 


ALUMINIUM 
ts ee ee 


W: 
Sheet and foil 


ZINC SHEETS, &c. 

Zinc sheets, English 36 0 0to36 10 0 
Do.,V.M. ex-whse.36 0 O0to3610 0 
Rods 30 00 


Chinese, ex-whse. .. 
Crude, c.i.f... a 


QUICKSILVER 
Quicksilver. . 


82 10 0 to 83 10 


69 0 
35 0 


15 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


5 


14 0 
12 0 
17 0 


£100 to £105 
1/3 to 1/4 Ib. 
1/2 to 1/4 tb. 


ooo 


0 
0 
0 


12/8 lb. Va 
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RAW MATERIALS—PRICE LIST 


(Wednesday, July 7, 1937) 


Ferro-molybdenum— 
70/75% carbon-free 

Ferro-titanium— 
20/25% carbon-free 


4/9 Ib. Mo. 


9d. Ib. 


Ferro-phosphorus, 20/25% £21 to £22 


Ferro-tungsten— 


80/85% .. . .5/- Ib. (nom.) 
Tungsten metal powder— 

98/99% .. : 5/14 Ib. (nom.) 
Ferro-chrome— 

2/4% car. 3415 0 

4/6% car. 24 5 0 

6/8% car. 24 0 0 

8/10% car. 24 0 0 
Ferro-chrome— 

Max. 2% car. 36 0 0 

Max. 1% car. 38 5 0 

Max. 0.5% car... 41 0 0 

70% carbon-free 10d. Ib. 
Nickel—99.5/100% £180 to £185 
“F” nickel shot .. £165 0 0 
Ferro-cobalt, 98 /99% 8/6 Ib 
Metallic chromium— 

96/98% .. 2/5 Ib 
Ferro-manganese— 

76/80% loose £1615 Otol7 5 0 

76/80% packed £17 15 Otol8 5 0 

76/80% export .. £20 0 0 
Metallic manganese— 

94/96% carbon-free 1/3 Ib. 
Per ton unless otherwise stated, 
basis 2-ton lots. 
HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 2s. 7d. 
Finished bars, 18% tungsten 3s. 6d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and em, 3 in. 
and over 4d. lb. 
Rounds and squares, under 
in. to } in. 
Do., under } in. to * in. 1/- Ib. 
Flats, $ in. X 3 in. to under 
Do., under ¢ in. x fin. 1/- Ib. 
Bevels of approved sizes 
and sections 6d. lb. 
Bars cut to length, 10% extra. 
SCRAP 
South Wales(West)—£ 8s. d. £ d. 
Heavy steel, best 3 7 6to3 10 0 
Mixed iron and 
steel 3 5 Oto3 7 6 
Heavy castiron 3 8 Oto3 10 0 
Good machinery .. 40 0 
Cleveland— 
Heavy steel, best 3 6 6to3 9 0 
Heavy cast iron 4 7 6 
Heavy machinery 410 0 
Midlands— 
Short heavy steel 315 Oto4 O 0 
Light cast-iron 
scrap 3.5 0 
Heavy wrought 
iron 0 O0to4 5 0 
Steel turnings 2 2 6to2 & 0 
Scotland— 
Heavy steel, best 3 4 6to3 7 0 
inary castiron 4 7 6to410 0 
Cast-iron borings 2 0 Oto2 2 6 
Wrot-iron piling 4 0 O0to412 6 
Heavy machinery 413 6to415 0 
London—Merchants’ buying prices, 
delivered 
Copper (clean) ; 48 0 0 
Brass 30 0 0 
Lead (less usual draft) 1910 0 
Tea lead 13 10 0 
Zinc ‘ 14 00 
New aluminium cuttings . 74 0.0 
Braziery copper 42 0 0 
Gunmetal .. 4510 0 
Hollow ne 160 0 0 
Shaped pewter 115 0 


N.E. Coast (d/d Tees-side area)— 


Foundry No.1... ee 
» No.4 

Forge No. 4 

Hematite No. 1 

Hematite M/Nos. .. 


N.W. Coast— 
Hem. d/d Glas. 
d/d 


Malleable i rae on d/d ‘Birm. . 


Midlands (d/d Birmingham dist.)— 


Staffs No. 4 forge .. 
» No.3 fdry. .. 
Northants forge 
fdry. No. 3 
fdry. No. 1 
Derbyshire forge .. 
fdry. No. 3 
fdry. No. 1 


Scotland— 
Foundry, No. 1, f.o.t. 
No. 3, f.o.t. 
Cleveland No. 3, 
Falkirk .. 
Scottish hem. M [Nos. d/d.. 


Sheffield (d/d 
Derby forge 
»  fdry. No. 3. 
Lines forge 
as ry. No. 3. 


W.C. 


Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 
Staffs fdry. No.3 .. 
Northants fdry. No. 3 
Cleveland fdry. No. 3 
Glengarnock, No. 3 
Clyde, No. 3 a 
Monkland, No.3 . 
Summerlee, No. 3 
Eglinton, No.3. 
Gartsherrie, No. 3 
Shotts, No. 3 


* Subject to a rebate of 5s. per ton under 


certain conditions. 


FINISHED IRON AND STEEL 


Usual district deliveries. 


{A rebate of 15/- per ton for steel sections, 
plates and joists is obtainable in the home 


trade under certain conditions.] 


Iron— £s. d. 


ga 


11 17 


Bars (cr.) 
Nut bolt iron 10 56 Otol? 15 


Hoo 

Marked bars (Staffs) f.o.t. 
Gas strip .. 

Bolts and nuts, i in. x 4 in. 


17 10 O and up. 


Steel— 

Plates, ship, etc.11 8 Otoll 10 
Boiler plts. 1118 Otol2 0 
Chequer plts. 13 0 
Angles ll 0 
Tees 12 0 
Joists ll 0 
Rounds and squares, 3 in. 

to 5} in. .. 12 0 
Rounds under 3 i in. ‘to $i in. 

( Untested) ll 9 
Flats—8 in. wide and over 11 5 
», under 8 in. and over 5 in. 11 10 
Rails, heavy 
Fishplates .. 14 2 
Hoops (Staffs) ‘ 12 4 
Black sheets, 24g. (4-t. lots) 15 15 
Galv. cor.shts. ( , ) 1910 
Galv. flatshts. (+, ) 20 0 
Galv. fencing wire, 8g. plain 20 5 
Billets, soft, 100-ton 
Sheet bars .. 7 15 
Tin bars . 


AB 
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Strip .. 
Sheet to 10 "6. 


Delivery 3 owt. free. 


Per lb. basis 


10% phos. cop. £33 above B.S. 
15% phos. cop £38 above B.S. 
Phosphor tin (5%) £30 above 
price of ingots. 


C. Cuurrorp & 


Son, Lourrep. 


NICKEL SILVER, &c. 


Ingots for raising 

Rolled— 
To Qin. 
To 12 in. 
To 16 in. 
To 18 in. 
To 21 in. 
To 25 in. 


wide 
wide 
wide 
wide 
wide 
wide 


Per lb. 
9d. to 1/3 


1/3 to1/9 
1/3} to 1/94 
1/3} to 1/9} 
1/4 to 1/10 
1/4$ to 1/10} 
1/5 to 


Ingots for spoons and forks 9d. to 1 [54 


Ingots rolled to spoon size 
Wire round— 
to 10g. 


1/- to 1/8} 
1/6} to 2/1} 


with extras according to gauge. 


Special 5ths quality turning 


rods ip 


straight lengths, 1/5} upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 25.76 
No. 2 foundry, Valley .. 24.00 
No. 2 foundry, Birm 20.38 
Basic, Valley .. 23.50 
Malleable, Valley 24.00 
Grey forge, Valley re 23.50 
Ferro-mang. 80%, seaboard 102.50 
O.-h. rails, sole at mill 42.50 
Billets . 37.00 
Sheet bars 37.00 
Wire rods 47.00 
Cents. 
Iron 2-40 
Steel ba 2.45 
Tank 2.25 
Beams, etc. ‘ 2.25 
Skelp, grooved steel 2.10 
Steel hoops wil 2.40 
Sheets, black, No. 24 .. 3.15 
Sheets, galv., No. 24 3.80 
Wire nails a 2.75 
Plain wire 2.90 
Barbed wire, galv. oa 3.40 
Tinplates, 100-Ib box .. . $5.36 
COKE (at ovens) 
Welsh foundry .. ree 42/6 
» furnace .. 36/- 
Durham foundry 37/- 
furnace 35/- 
Scottish foundry 37/6 
furnace 35/- 
TINPLATES 
f.o.b. Bristol Channel ports. 
I.C. cokes 2014 per box 25/- to26/- 
» 28x20 ,, 50/- to 52/- 
» 20x10 ,, 35/— to 36/3 
183x114 ,, 25/3 to 26/6 
C.W. 20x14 =, 22/- to 23/- 
28x20 ,, 45 /- to 46/6 
20x10 31/3 to 32/3 
23/3 to 25/- 
SWEDISH CHARCOAL IRON & STEEL 
ig-iron £12 0 Oto£l3 0 0 
Bars-hammered, 
basis £20 0 Oto£21 0 0 
Bars and nail- 
rods, rolled, 
basis £19 0 Oto£20 0 0 
Blooms £16 0 Oto£l7 
Keg steel £27 0 0to£30 0 0 
Faggot steel £20 0 Oto£25 0 0 
Bars and rods 
dead soft st’1£19 0 Oto£20 0 0 
All per English ton, f.o.b. Gothenburg 
[Subject to an exchange basis of 


Kr. 19.39 to 


J 
COPPER PIG-IRON PHOSPHOR BRONZE 
Three months 103 /6 oe 13d. 
Electrolytic ee (63:10 101 /- 134d. 
2 Tough .. 6410 100/- Rod 14jd. 
India 122/6* Castings 16d. 
Wire bars .. 6 O 
Ingot bars .. 
.. 5515 134/6* 
5 211 160/- 
56615 26 . / 
143d. 100/6 ‘ 
106 /6 
BRASS 103 /- 
Brazed tubes .. 143d. = 
Rods, extd. or rlld. 
.. 10}d. 115/6 
oe old. 113/- ! 
123 /-* 
Standard cash... .. 26610 
Three months as .. 26610 0 oe 100/6 
English .. .. 26615 0 103/6 
Bars. . .. 26810 0 100/6 
Straits .. .. 26710 103/6 
Eastern 266 0 O matite 128 /6* 
| 
.. 249 3 449 100/- 
107/6 
Ordinary .. .. .. 22:15 . 136/- 
Remelted .. ae .. 2010 . 136/- 
Electro, 99.9 . 136/- 
English... 2% 0 . 136/- 
India .. 2010 136/- 
Zinc dust .. . 136/- 
Zino ashes .. 
i 
25 2 
25 5 
27 0 
22 16 
22 17 
; Oo 14 7 | 
ANTIMONY 
English | 
Ferro-silicon— 
ai 
45/50%. . 
16% .. 
Ferro-vanadium— 


15 
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A COMPARISON OF SCRAP PRICES 
Average Monthly Prices of Cast-Iron Scrap in the Principal Districts in the Years 1931-37 
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“WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


13, RUMFORD STREET, LIVERPOOL. 


IRON 


FOR EVERY TYPE OF CASTING 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 


JACKS COMPANY 


ZETLAND ROAD, 
MIDDLESBROUGH. 


, HOPE ST., GLASGOW, C. 


‘CENTRAL CHAMBERS, 
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SITUATIONS VACANT AND WANTED MACHINERY—Continued MISCELLANEOUS—Continued 
Frounpry | Manager desires change, with 74OR SALE.—Two Denbigh Turnover Hand OUNDRY REQUISITES. — Advertiser 


first-class qualifications, at present in 
charge of grey-iron and non-ferrous foundry ; 
capable of taking entire charge and can 
guarantee results. I.B.F. man, age 40.—Box 
484, Offices of THe Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


GENTLEMAN seeks situation as Foundry 

Manager or Assistant Foundry Manager. 
Age 38. First class experience from A to Z on 
steel and iron castings, special alloyed steels and 
irons, mass production methods, organisation, 
etc.—Box 482, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


Ree CASTER, wide experience in manufac- 
ture of chilled plate rolls, hot and cold 
sheet and tin mill rolls, grain rolls, etc., 
requires position. Fully conversant with tackle 
required. Capable of taking complete charge.—- 
Box 444, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


JhOREMAN required for brass foundry in 
London district. Must be good organiser 
capable of estimating from drawings and good 
disciplinarian. Write giving age, experience, 
and salary required to: Box 472, Offices of ‘Tim 
Founpry Trapt Journat, 49, Wellington 
Street, Strand, London, W.C.2. 
ALESMAN accustomed to the sale of 
Aluminium Castings, etc., to work London 
Area, Must have practical knowledge. _Good 
salary. State age, previous experience, etc.— 
Box 470, Offices of THe Founpry TRADE 
JourNaL, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED.—Improver Chemist. Analysis 

of white and grey cast iron, etc., for a 
Midland foundry. State age, experience, and 
salary required to: Box 480, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


AGENCY 


BRITISH Engineering Firm established in 

Egypt, with sound business connections, is 
anxious to secure the Agency or Representa- 
tion of a refractory concern producing first- and 
second-class firebricks and fireclay. Guaranteed 
good business if price and conditions suitable.— 
Apply Box 462, Offices of Tue Founpry TRapr 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


MACHINERY 


WANTED.—K size Roots Blower by 
Samuelson.—Box 486, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


ACKMAN 30-1N. HORIZONTAL 

GRINDER. In new condition. Four 

grinding discs.—Evexcer, Liwirep, Victor 
Works, Liverpool, 14. 


FOR SALE. 


O. 601 Osborn-Type Rollover Jolt-Ram 

Moulding Machine with (or without) 

Broom & Wade Vertical Air Compressor and 
Receiver. In new. condition. 

No. 1 ‘‘ Titan’ Cupolette with A.C. 50-cycle 
Keith Blackman Blowing Fan. Only used few 
times. 

Bradford ’’ Horizontal Double-Acting Air 
Hoist. Scarcely used. 

Pneumatic Sand Rammers. 

Morgan Crucible “‘S”’-Type Oil-Fired Fur- 
nace, 200/250 lbs. capacity, with A.C. 50-cycle 
Blower, 

Pickles-Type Universal Squeezer Moulding 


Machine. 
S. C. BILSBY, 


Crossweils Road, Langley, near Birmingham. 


Jolt Moulding Machines, size 2, £16 each. 
One large Denbigh Plain Jolt Machine, size 4, 
£22. Two Jackman Hand Turnover Machines 
for 50 in. by 26 in. boxes, £25 each.—Box 476, 
Offices of THe Founpry Trape JouRNAL, 
49, Wellington Street, Strand, London, W.C.2. 


OR SALE.—One second-hand Tabor Pneu- 
matic Portable Rollover Moulding Ma- 
chine, No. 14121; table 40 in. by 28 in. ; makers, 
Tabor Manfg. Co., Philadelphia, U.S.A. Price 
£30 or near offer.—Newsy & Son, Phenix 
Foundry, West Bromwich. 


QAND MIXERS AND AERATORS.—The 

‘“* Breakir ’’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


NEw Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davizs & Son, West Gorton, Manchester. 


*Phone 98 Staines. 


Rotary Oil-fired Sand vryer by Stothert & 
Pitt. 

Tilghman Belt-driven Air Compressor, 850 
c.f. at 100 Ibs. 

7-in. Sturtevant Ball-bearing Blowing Fan. 

18-ft. Chain Bucket Coal Elevator. 

Air Receiver, 11 ft. by 5 ft., 100 lbs. 

HARRY H. GARDAM & CO., LTD., 
STAINES. 


LECTRIC CUPOLA BLOWERS (large 

stock), including two 50-h.p. 3/50/400 

volts, 2,900 r.p.m.; Keith Blackman; 12-in. 
outlet. 

30-h.p. ditto; 12-in. outlet. 

5-h.p. ditto; 6-in. outlet. 

20-h.p. 460 volts d.c., 2,400/1,900 r.p.m.; 
10-in. outlet. 

EXHAUST FANS (large stock), electrical 
and belt driven. 

ELECTRIC RUNWAY LIFTING 

BLOCKS : 

One 44-ton 460 volts d.c., Vaughan. 

Two 2-ton ditto, Morris. 

One }-ton 220 volts d.c., Morris (as new). 

One $-ton 3/50/440 volts, Aabacas. 

Two Reavell Rotary Compressors, 12 lbs. 
Sq. in. pressure; 750 cub. ft. direct-coupled on 
bedplate to 60 h.p. S.R., 3/50/4060 volts motor. 

$-cwt. Pilkington Self-contained Pneumatic 
Hammer. 

Geared Foundry Ladles, 9, 4, 34, 24 and 
1 ton, ete. 

AIR COMPRESSORS: 30 in stock in sizes 
500 to 20 cub. ft. 

ELECTRIC MOTORS: Large stock to suit 

almost all electric systems. 


S. C. BILSBY, A.M.1.¢.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 


THO* W. WARD LTD. 
Two 16” ‘ Princeps ’’ LITTLE SCORCHER 
STEAM DRYERS. 
75-h.p. “‘ Holt’? TRACTOR. 
6-ton ‘Clayton’? TIPPING 
WAGON, 200 Ibs. w.p. 
** International and “Dey”? TIME 
RECORDERS. 
Write for * Albion” Catalogue. 
*Grams: “ Forward.” ’*Phone: 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


STEAM 


MISCELLANEOUS 


wishes to dispose of his interest in foundry 
supplies covering most products. Valuable con- 
nection, suit foundry engineer who wishes to go 
out commercially. Write for full particulars in 
confidence to : Box 458, Offices of Tue Founpry 
Trape Journat, 49, Wellington Street, 
Strand, London, W.C.2. 


UR “‘ Moulders’ Friends’ ’’ Parting Powders 
Peerless”” and ‘‘ Perfection ’’—safe 
from silica dust, have a constantly increasing 
sale. Liberal trial samples on application.— 
Otsen, Lrp., Hull. 
{OUNDRY Core Binder.—Advertiser having 
bought up stock of 27 barrels of core 
binder wishes to dispose of same; lot or single 
barrels. Price £15 per ton f.o.r. Birmingham.— 
Box 478, Offices of THe Founpry Trapr 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


‘UARANTEED Wind-Blown Southport Sand 
for Higher Grade Oil-sand Cores. Prompt 
deliveries by road into works. 
JOHN LIVESEY, LTD., 
Sand Merchant, 
AINSDALE, SourHpPort. 


LUIDITY TESTS.—Patterns for these tests 
as described in F.T.J. of September 24 by 
Carl F. Joseph. Made in aluminium from our 
master pattern. 35s. per set. We shall also be 
glad to have your inquiries for patterns in 
hard or soft woods for all kinds of engineering, 
large and small.—Furmston & Lawtor, Pattern 
Makers, Letchworth. 


NGINEERING concern is in a position to 
4 place substantial orders for pattern 
making, also iron castings. | When replying 
state capacity of foundry and size largest 
castings. —Reply Box 474, Offices of 
Founpry TRADE JourNAL, 49, Wellington 
Street, Strand, London, W.C.2. ) 


"Phone: 287 SLOUGH 
12 feet square sandblast room with 
compressor and all accessories. 


NEW 30’ x 36” Tilghman Sandblast 
Barrel Plant complete ............ £96 


AIR Compressors, for sandblast 
work, also H.P. compressors for 


Moulding Machine work, in stock. 


30” dia., Jackman Cupolette on 
trunnions, as new .................. £26. 


PLEASE SEND FOR OUR LATEST CATALOGUE 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


WHEN THINKING OF 


SANDBLAST 


THINK OF 


RICHARDSON’S 


Established 1887. 


We Supply Re-Conditioned & New 


SAND BLAST PLANTS 


AND 


AIR COMPRESSORS. 


Tilghman’s, Room, Barrel, Chamber, 
Rotary Table, Dust Arrester, and 


Continuous Feed Barrel Plants. 


Phone: MIDLAND 2281. 
Grams: “SANDBLAST, B’HAM.” 


R. J. RICHARDSON & SONS, Ltd., 


i Commercial Street, Birmingham. 
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